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ABSTRACT
Instruction focused around socioscientific issues (SSI) has been found to improve skills
for scientific literacy among K – 12 students. Unfortunately, teachers and preservice teachers are
reluctant to implement SSI during science instruction due to a lack of self-efficacy or fear of the
nature of controversial issues. In response to this obstacle, many researchers have begun work
with helping preservice teachers become prepared to facilitate SSI. While there are findings from
existing research that contribute to the overall state of preparing preservice teachers to facilitate
SSI, perhaps the most influential is the assertion that preservice teachers need formal SSI
training in order to be prepared to effectively implement them in the classroom. The purpose of
this multiple case study is to prepare elementary preservice teacher participants to develop and
facilitate science lessons that include SSI. Research questions I explored are: (1) How do
elementary preservice teachers experience engaging with aspects of socioscientific issues?; (1a)
How do elementary preservice teachers experience aspects of socioscientific issues during
community of practice meetings?; (1b) How do elementary preservice teachers experience
aspects of socioscientific issues while enacting science lessons?; (2) What do elementary
preservice teachers identify as important in terms of affecting their instructional decisionmaking?; and (3) Which aspects of socioscientific issues are observed as elementary preservice
teachers facilitate socioscientific issues lessons? In this study, I utilized community of practice
(CoP) meetings to deliver formal SSI training to five elementary level preservice teachers as they
planned and enacted SSI lessons during their final internship. During a series of six CoP
meetings, preservice teachers worked collaboratively as they developed their understanding of
ix

aspects of SSI (NOS, perspective taking, argumentation, empathetic concerns, and moral/ethical
considerations) and develop multi-day SSI lessons. Data sources included recorded and
transcribed CoP meetings, participant diaries, observations, and recorded and transcribed semistructured interviews. Data were analyzed using coding techniques to derive patterns and themes,
which informed detailed individual participant descriptions and commonalities from cross-case
analysis. Implications for how science education researchers and science teacher educators may
use the information revealed in this study are discussed.

x

CHAPTER ONE: THE PROBLEM
Introduction
Elementary science teaching is an ongoing focus of concern for educational researchers.
Due to elementary teachers typically being generalists, it is well reported that they lack content
knowledge and self-confidence in their ability to facilitate science (Loughran, 2007; Roth, 2014;
Tosun, 2000). Having low confidence in their abilities to teach science, elementary teachers tend
to rely heavily on textbooks, creating a learning environment that lacks inquiry-based
experiences that allow children to engage with science in relevant, meaningful ways (Harlen,
1997; Roth, 2014). The instructional decisions in-service teachers make, however, are heavily
influenced by what they learn while enrolled in their preservice teacher programs (Appleton &
Kindt, 1999; Olson, Tippett, Milford, Ohana, & Cough, 2015). Therefore, improving elementary
preservice teachers’ abilities to plan and facilitate science instruction that is engaging and
applicable to students’ lives should be a focus of preservice teacher development.
To ensure students are receiving science instruction that is meaningful to their lives, preservice
teachers should be prepared to design and facilitate science lessons that improve students’
functional scientific literacy skills. Scientific literacy allows students to utilize scientific concepts
in ways that help them make informed decisions to solve real-world problems (Roberts, 2007)
and engage with socioscientific issues (SSI) (Roberts & Bybee, 2014). Functional scientific
literacy includes the ability to consider moral and ethical consequences of decisions made
concerning societal issues. Current educational reform focuses on improving students’ scientific
literacy skills (e.g. NRC, 2012) to address a deficit of skilled workers entering science and
1

technological fields, a lack of citizens who are able to engage in critical thinking and problem
solving for everyday tasks, and inadequate decision making skills in terms of civic policy
(Roberts & Bybee, 2014), but in order for students to be prepared to function in these roles, they
need to understand the power structures of the scientific enterprise and how to consider the moral
and ethical consequences of their decisions in these roles. Facilitating SSI in the classroom
addresses the existing gap in scientific literacy as students develop functional scientific literacy
skills through participation in discourse and argumentation as they consider evidence, various
perspectives, and morals and ethics to develop informed decisions regarding societal issues
(Zeidler & Kahn, 2014). The expansion of scientific literacy to include morals and ethics helps
students to not only become scientifically literate but to also become functional in society.
The implementation of SSI in elementary classrooms to date has been limited. Preservice
teachers’ beliefs about content influences their beliefs about their instructional decisions
regarding the content (Kagan, 1992). When preservice teachers do not feel confident with the
content themselves, they will often choose not to teach that content (Appleton & Kindt, 1999).
Researchers have found elementary teachers to have concerns for the controversial nature of SSI
and their elementary students’ abilities to engage with such complex science (Klinc et al., 2013),
which leads to their decision to omit the content from curricula. These concerns exist despite
research demonstrating children in K-5 classrooms capabilities of engaging in complex science,
including argumentation and SSI (Burek, 2012; Dolan & Zeidler, 2009; Nunez et al., 2018; Roth,
2014). This fear does a disservice to our elementary children and their ability to develop
functional scientific literacy skills.
This study provided opportunities for elementary preservice teachers to place less
emphasis on textbooks and prepared curricula and focus more on developing quality science
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lessons which meet the needs of their students and improves functional scientific literacy skills.
Specifically, the purpose of the current research project was to understand the experiences of
elementary preservice teachers as they developed and facilitated SSI lessons in the elementary
classroom. To accomplish this, I provided professional learning opportunities for elementary
preservice teachers to develop and facilitate science instruction that encompasses SSI. The
remainder of this chapter will discuss SSI and the framework for developing preservice teachers
that was used in this study. Current research and gaps in the literature will be presented followed
by the research questions and rationales. Finally, this chapter will conclude with the presentation
of the potential significance of this research in terms of contributing to the extant literature in
elementary science education.
Socioscientific Issues
Socioscientific issues are conceptualized as controversial issues that have societal
importance and strong connections to scientific concepts (Sadler, 2011; Zeidler, 2014).
Socioscientific issues do not have a clear solution (Sadler, 2011) and require students to
participate in discourse and argumentation as they utilize their understanding of science
concepts, ethical/moral reasoning (Zeidler & Kahn, 2014), and nature of science (NOS)
(Herman, 2018; Eastwood, et al. 2012) to make informed decisions.
The SSI framework is based on a neo-Kohlbergian approach to moral reasoning (Rest,
Narvaez, Thomas, & Bebeau, 2000). As students are presented with SSI, they utilize their
understanding of science content as they experience schemas of moral reasoning (Table 1) to
make a decision regarding the issue. Students utilize principles of justice or fairness,
responsibility of choice and empathy (Zeidler & Keefer, 2003), moral/ethical concerns, and
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multiple perspectives (Zeidler & Nichols, 2009) when engaged in science instruction regarding
SSI.
Table 1: Schemas of Moral Reasoning.
Schema

Description

Personal Interest
Schema

When determining if a decision is morally right, the student will consider
the impact of the decision on his/herself and those the student cares most
about. The student has a difficult time considering society-wide
implications of the decision.

Maintaining Norms As students act in this schema, they consider authority and what the rules
Schema
or laws are when determining a morally right decision. In this schema
students consider what society has accepted as morally right.
Postconventional
Schema

When students act in the postconventional schema, they are aware of the
implications a decision has on society as a whole. In this schema, moral
reasoning includes the consideration of all members of a community and
focuses on reciprocity and shared ideals.

(Rest et al., 2000)
The core focus of SSI is to develop students as informed citizens by increasing their
functional scientific literacy (Sadler, 2011; Sadler & Zeidler, 2009), which includes the ability to
practice virtuous, moral, and ethical decision making. Roberts and Bybee (2014) identify two
visions of scientific literacy. While vision I (the more popular vision in current science reform)
of scientific literacy emphasizes students engaging with processes of science through acting in
the role of a scientist, the SSI framework builds on vision II of scientific literacy, which enables
students to grasp how scientific knowledge is used in everyday life (Roberts & Bybee, 2014).
Utilizing scientific knowledge to solve real-world problems is complete when students
incorporate moral and ethical considerations to their solutions. To be a functional member of
society one must give attention to the moral and ethical issues concerning a societal problem,
thus developing functional scientific literacy (Zeidler & Kahn, 2014). Figure 1 (Zeidler &
Keefer, 2003) illustrates the connections between vision II of scientific literacy and SSI. The
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neo-Kohlbergian schemas of moral reasoning influence the educational themes located on
outermost ring, which focuses on moral and cognitive reasoning, emotive belief systems, and
character education. These educational themes should influence solutions to the issues identified
in the second ring. This illustration supports the notion that scientifically literate citizens are able
to utilize morals and reasoning skills to analyze data and synthesize information, as well as
consider various perspectives and engage in empathy, when making decisions regarding SSI
(Roberts & Bybee, 2014; Zeidler, 2014).

As students interact with nature of science issues they learn about how empirical
evidence is used differently by different people. Students should gain an understanding of how
different people utilize their virtues, morals, and ethics when considering which type of evidence
to use and how they will use it. Through nature of science students should also understand how
science is socially embedded and how cultural views influence one’s beliefs about scientific
knowledge (Lederman, Lederman, & Antink, 2013). In an elementary classroom this
understanding may be introduced through non-embedded (Crowther, Lederman, & Lederman,
2005) or decontextualized (Clough, 2006) NOS lessons where students learn about specific
5

aspects of NOS separate from science content. When students engage in discourse issues they
begin to realize what influences their opinions and how they use or don’t use evidence to support
their reasoning. Discourse issues allow students to become aware of their reasoning and how
their emotions and morals influence their views. In an elementary classroom students develop
these skills through peer-to-peer interactions and metacognitive activities where they reflect on
their position and list support for their position. This is often done with the use of sentence stems
in very young grades and templates of claim, evidence, and reasoning in upper elementary grades
to guide the children’s understanding of what influences the decisions they make. Cultural issues
provide opportunities for students to develop respect for other perspectives. As students engage
in cultural issues they begin to realize how their own perspectives are shaped by their culture and
society, or those around them. In an elementary classroom students may be purposefully paired
with a student who has a different opinion. As this peer-to-peer interaction occurs the teacher
may explicitly teach students to be accepting of the different opinions while bringing to their
attention possible reasons for the various opinions in the classroom. Case-based and science
technology and society education (STSE) issues teach students how power and authority are
structured within scientific fields. To be functionally scientifically literate it is important for
students to understand how people in authoritative roles should consider morals and ethics when
making decisions that impact society. In elementary science teaching students should understand
how what they are learning connects to the work of scientists. One way to do this is to bring
biographical or historical information about real scientists into the classroom, which is referred
to as a contextualized science lesson (Clough, 2006). This can be done through articles or videos
to help students contextualize the content they are learning to the field of science and technology.
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Through these contextualized resources students should identify the decisions the scientist made
and the benefits of consequences of these decisions.
Vision II of scientific literacy, however, is losing emphasis in science reform documents
(Roberts & Bybee, 2014). Roberts and Bybee (2014) assert this is due to political figures making
decisions regarding science instruction in lieu of professional science educators. Due to the
controversial nature of SSI, and the complexity of engaging with SSI, some elementary teachers
may not have the confidence to engage young children in discourse and argumentation regarding
SSI (Kılınç et al., 2013). However, as research shows, children in primary grades do have the
ability to engage in scientific reasoning (Roth, 2014). The intent of this study is to explore the
experiences of elementary preservice teachers as they learn about SSI and develop lesson plans
which meet the scientific literacy needs of their students. An underlying, long-term goal of this
study is by providing the training and tools necessary to plan and facilitate SSI lessons,
elementary preservice teachers will improve scientific literacy and informed citizenry in their
future elementary science classrooms.
Preservice Teacher Preparation
Simmons and Zeidler (2003) assert that when preparing an educator to develop SSI
curricula, the educator must have certain foundational skills connected to the SSI instruction,
which is driven by content, relevancy to students, and develops students’ understanding of NOS
and logical reasoning skills. The teacher must: (a) be knowledgeable regarding the issue; (b) be
skillful in guiding class discussions (c) be familiar with logic necessary for critical thinking; and
(d) have a strong understanding of NOS. Lederman (2003) posits a set of considerations
regarding teachers’ knowledge/skills and selection of a SSI when beginning to develop and
facilitate SSI lessons. Knowledge/skills a teacher must have include: (a) in-depth knowledge of
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the science involved in SSI; (b) in-depth knowledge of, and the ability to enhance, moral and
ethical development of students; and (c) in-depth knowledge of argumentation and the evaluation
of arguments. When selecting SSI for lessons, the following should be considered: (a) the issue
is scientifically based; (b) the issue is developmentally appropriate for students; (c) the issue is
not too polarizing and allows for productive classroom discussion; and (d) the issue is not too
personal the teacher cannot maintain objectivity. Additionally, Zeidler and Kahn (2014)
emphasize specific features of SSI curriculum. They describe SSI curriculum as encompassing
the following features: (a) interdisciplinary approach that engages higher order problem solving,
argumentation, and research skills; (b) utilizes real-world scenarios and real data; (c) a method
for preparing students to practice discourse skills mirroring those of real scientists; (d) provides
meaningful context for delving into students moral/ethical beliefs concerning controversial issues
while also preparing students to be aware and understanding of various perspectives; and (e) an
approach that provides opportunities to model nature of science. Together, these considerations
and features of SSI curriculum inform the framework for this study (Table 2).
Table 2: Framework for this Study.
Teacher Knowledge & Pedagogical Skills

SSI Selection and Planning

Deep understanding of the science involved in
SSI; the ability to help students make those
connections

Selects an issue that is contextually placed
in the real-world, is research-driven and
scientifically based

Knowledge of the moral/ethical considerations
regarding the issue; the ability to facilitate
moral and ethical development of students

Selects an issue that is developmentally
appropriate for students and relevant to their
lives

Knowledge of argumentation and the evaluation Selects an issue that is not too personal or
of arguments as well as multiple perspectives
polarizing and allows for productive
concerning the issue; the ability to facilitate
discussion
discussion and argumentation in the classroom
while drawing students’ attention to the various
viewpoints concerning the issue
8

Table 2. Continued.
Informed views of nature of science; the
ability to facilitate nature of science in the
context of SSI

Plans for opportunities which allow students
to engage with the issue and utilize nature of
science skills

To implement this framework, I will draw from Vygotsky’s (1962) theory of
sociocultural development and implement a community of practice (CoP). Since learning is
constructed through social interaction (Vygotsky, 1962), engaging the participants of this study
in a social environment will allow for the construction of knowledge regarding instruction with
SSI. Pulling from Wenger’s (1998) theory for communities of practice, the participants in this
study will meet to share their reason for participating in the CoP, establish community roles
(responsibilities during the engagement of the CoP), and determine their focus of practice (the
goal for the end of the CoP).
There are many different formats of engaging in a CoP, and the attribute that varies
among different CoPs is the community in which participants belong. For example, a
professional learning community (PLC) is known to have participants from the same
organization working toward a common goal to improve that organization (Blankenship &
Ruona, 2007), such as teachers within a school working collaboratively to improve student
achievement within that school. Communities of practice, however, do not require participants to
be from the same community and may be a less formal way to bring people together from a
variety of organizations and backgrounds for the purpose of collaboration and improvement
(Blankenship & Ruona, 2007). A common foundation regardless of how the CoP is structured is
a team of professionals, in this case preservice teachers, collaborating for the purpose of
achieving a common goal (Blankstein, Houston, & Cole, 2013; Sagor, 2010). The focus of the
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CoP in the current study will be to provide ongoing support to elementary preservice teachers as
they work to improve their abilities to develop and facilitate SSI in their internship classrooms.
Framework for CoP. Haar and Foord (2008) posit that a CoP, such as a PLC, provides
the structure and support necessary to transform teachers from technicians to professionals. A
technical teacher follows the textbook and already created blueprints to deliver instruction, while
a professional teacher has the creativity and determination to work collaboratively to design and
implement instruction that meets the needs of his/her students (Haar & Foord, 2008). Each
meeting in a CoP, or PLC, has a specific focus that is set by the facilitator of the meeting. In the
present study, I will organize the CoP meetings based on Haar and Foord’s (2008) four stages:
(1) informational meetings, which set the domain, or purpose, for participating in the community
and focus on the needs of the participant; (2) learning meetings, which provide opportunities for
the participants to improve their understanding of concepts related to the domain; (3) application
meetings, which allow the participants to practice and reflect on their new learning; and (4)
reflection/evaluation/collaboration meetings, which allow for participants to assess the
effectiveness of their new practice.
The framework used in planning the CoP meetings followed the considerations for
teacher knowledge/skills and SSI selection criteria as communicated by Lederman (2003),
Simmons and Zeidler’s (2003) educator foundational skills, and Zeidler and Kahn’s (2014)
features of SSI curriculum. The structure of each CoP meeting followed Foord and Haar’s (2013)
four stages of PLC meetings. Topics for each CoP are outlined in Table 3.
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Table 3. Community of Practice Meetings.
Meeting
number

Stage

Focus of professional learning

CoP #1

Informational Meeting

Discuss the focus of the study, Set group
expectations, Views of NOS; Engaging students in
discussions

CoP #2

Learning Meeting

Selecting SSI; SSI as a context for NOS

CoP #3

Learning Meeting

Perspective Taking/Empathy

CoP #4

Learning Meeting

Moral/Ethical Considerations; Argumentation

CoP #5

Application Meeting

SSI lesson construction

CoP #6

Application Meeting

SSI lesson construction

CoP #7

Reflection, Collaboration,
Evaluation Meeting

Reflections of experiences and feedback; Views of
NOS

The preservice teacher participants learned about each topic and participated in a professional
learning activity regarding the topic during the CoP meeting. Additional details concerning how
they developed their skills for each topic will be shared in chapter three.
Statement of Problem
Existing research focusing on practical aspects of implementing SSI in elementary
classrooms is limited. Research regarding SSI that does exist at the elementary level is often
theoretical (Kahn, 2015; Kahn & Zeidler, 2016), practitioner-based (Dolan & Zeidler, 2009;
Kahn & Hartman, 2018), or in an informal context (Burek, 2012). This leaves a gap within the
context of formal classroom instruction, which is where most elementary preservice teachers are
prepared to teach science. Research that does connect elementary preservice teachers to SSI
focuses on utilizing SSI to improve the preservice teachers’ science content knowledge
(Yapıcıoğlu & Kaptan, 2017) or preparing elementary preservice teachers for planning, but not
enacting, SSI lessons (Forbes & Davis, 2008; Kılınç et al., 2013).
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This gap illustrates a potential research to practice disconnect between SSI instruction
and what elementary preservice teachers are experiencing during their internships. With
empirical evidence suggesting field experiences play a valuable role in preservice teachers’
ability to make research to practice connections (McGarr, O’Grady, & Guilfoyle, 2017), a lack of
exposure to science instruction with SSI may prevent elementary preservice teachers from
utilizing them in their future classroom. The present study aims to offer a solution to the lack of
opportunities elementary preservice teachers have with developing and implementing SSI by
gaining an understanding of elementary preservice teachers’ experiences as they develop and
facilitate SSI.
Research Questions
Research Question 1: How do elementary preservice teachers experience engaging with
aspects of socioscientific issues?
Rationale. In this study, I aimed to understand the elementary preservice teachers’
experiences, as they interacted with each component of the SSI framework (nature of science,
scientific discourse/argumentation, empathy/perspective taking, and moral/ethical
considerations). The experiences I sought to understand were focused on the process through
which the preservice teachers developed the knowledge and skills necessary to plan and facilitate
SSI. To gain insight into how they experienced developing their knowledge and skills, I
specifically considered their emotional experiences, which are social and dynamic (Humphry &
Hampden-Thompson, 2019). The preservice teachers’ emotional experiences are influenced by
social situations in which they were placed while learning about the SSI framework and enacting
SSI lessons. The social climate in which the preservice teachers were situated at specific times
during the study influenced their overall feelings toward teaching SSI. For instance, during the
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CoP meetings, while surrounded by their peers the preservice teachers may feel confident and
supported in their ability to plan SSI lessons. The social climate may have an influence on how
they are feeling. In additional to the social considerations regarding the preservice teachers’
emotions, their emotional experiences are constantly changing depending on their current
activity (Pekrun, 2006). For example, while the preservice teachers are learning about facilitating
scientific discourse during the CoP meeting, they may feel excited and enthusiastic. While
actually teaching their lesson, however, they may begin to feel discouraged and frustrated.
Understanding these changes and the potential reasons for the change in how they are
experiencing SSI is critical for understanding their overall experiences.
Experience is also described as the application of ideas and theories (Russell & Martin,
2014). I am not only interested in understanding the emotional experiences of the preservice
teachers, but also their process of applying the aspects of the SSI framework. While studying the
human experiences of the preservice teachers, I also considered the chronology of key events,
such as the CoP meetings, planning of the SSI lessons, and facilitation of the SSI lessons (Stake,
1995). As I interacted with the participants throughout this study I gained an understanding of
how they interpreted the aspects of SSI as it related to their knowledge during the CoP meetings
and their instructional practice once they facilitated their lessons.
This research question focuses on the overall experiences of the elementary preservice
teacher participants in this study. Understanding their general experiences with engaging with
aspects of SSI is different from understanding how they experience each aspect of SSI in
isolation, which is the focus of research question 1b. For example, the preservice teacher may
walk away from a lesson feeling extremely confident in her abilities and believe it went well but
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when she begins to examine how she experienced enacting perspective taking she may realize
this aspect was not as successful as the overall lesson.
Research question 1a: How do elementary preservice teachers experience aspects of
socioscientific issues during community of practice meetings?
Rationale. During this study, elementary preservice teachers participated in community
of practice (CoP) meetings. The goal of these meetings is to provide opportunities for support
throughout the process of interacting with the SSI framework and developing SSI lessons
(Lumpe, 2007). During the CoP meetings, the preservice teachers shared their emotional
experiences concerning each aspect of the SSI framework as they learned about them and
planned lessons for each aspect. The preservice teachers also shared how they interpreted the
application of the SSI framework in their lessons. As they shared their experiences with the CoP,
I gained insight into each individual preservice teacher’s experiences with learning, planning,
and teaching each aspect of the SSI framework. .
Research question 1b: How do elementary preservice teachers experience aspects of
socioscientific issues while enacting science lessons?
Rationale. Enacting science lessons involves a set of skills different from simply learning
about how to teach science lessons and may foster an entirely different set of feelings during the
application process (Russell & Martin, 2014). Enacting SSI lessons provided the elementary
preservice teachers a different level of engagement with the SSI framework, thus fostering new
emotions. To explore this research question I examined what the preservice teachers wrote about
in their reflective diaries as well as how they spoke about each aspect of SSI during interviews.
As I answered this research question it became important to focus on the aspects in isolation to
really understand how the participants in this study experienced those aspects.
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Research question 2: What do elementary preservice teachers identify as important in
terms of affecting their instructional decision-making?
Rationale. When preparing preservice teachers to facilitate science instruction, attention
should be given to developing their skills to plan lessons that do not depend on the textbook or
scripted lessons but focus more on authentic, inquiry-based experiences (Russell & Martin,
2014). Throughout the CoP meetings, the elementary preservice teacher participants learned how
to engage students in authentic experiences through the implementation of aspects of SSI. By
focusing on what the elementary preservice teacher participants identify as important regarding
their instructional decisions, I gained an understanding of their pedagogical values (Appleton,
2007). Understanding what is important to their instructional decision-making was valuable as I
considered their overall experiences learning about, and facilitating, SSI lessons.
Research question 3: Which aspects of socioscientific issues are observed as preservice
teachers facilitate SSI lessons?
Rationale. The considerations for teacher development, SSI selection, and SSI curriculum
used to develop the framework for this study (Lederman, 2003; Simmons & Zeidler, 2003;
Zeidler & Kahn, 2014) were field tested during a pilot study where I was able to establish they
were observable. Identifying the aspects of the SSI framework which are enacted by the
elementary preservice teachers allowed me to make connections between the feelings the
preservice teachers had while working with each aspect, what the preservice teacher discussed
concerning each aspect during the planning of their SSI lessons, their ability to enact that aspect,
and their overall experience with SSI.
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Significance of the Study
The general public often has misunderstandings regarding SSI in the real world (Clough,
2018). Incorporating SSI and aspects of the SSI framework into daily science teaching practices
will provide opportunities for elementary students to grow into scientifically literate, informed
citizens. With the lack of SSI currently incorporated into elementary classrooms, it is a challenge
for elementary preservice teachers to learn how to facilitate SSI. Because what preservice
teachers learn during methods courses is often disconnected from their field experiences (Cheng,
Cheng, & Tang, 2010), in the current study I facilitated the process of incorporating what these
preservice teachers learned regarding SSI during their methods course into their internship
classrooms. Researchers have found engaging preservice teachers in planning processes and
teaching experiences has been effective in improving their abilities to enact specific instructional
methods (Trauth-Nare, 2015). Therefore, I provided the preservice teachers opportunities to both
plan and enact SSI. Past researchers have also found the facilitation of CoP meetings to be a
successful venue to deliver professional learning experiences (Akerson, Donnelly, Riggs, &
Eastwood, 2012). I facilitated the planning opportunities through CoP meetings.
The current study has potential significance for increasing these preservice teachers’
incorporation of SSI in their future elementary classrooms. By doing so, they could potentially
improve their students’ functional scientifically literacy, which includes the understanding of
nature of science, multiple perspectives, moral/ethical considerations regarding scientific
decisions, and the use of evidence while engaging in argumentation. This study also has potential
significance to improve these preservice teachers’ abilities to develop their own science lesson
plans in lieu of using scripted, textbook based curricula. The development of their own science
plans that include SSI provides opportunities to incorporate multiple disciplines and make
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science relevant and meaningful to students’ lives. Furthermore, the communication of the
results of this study could inform other science researchers of a structural approach, through the
use of CoP meetings, that may be utilized in other elementary science education programs. The
current study has the potential significance to begin closing the gap that currently exists in the
literature regarding the implementation of SSI in elementary classrooms.
Definition of Terms
Collaborating teacher: The full-time classroom teacher who hosts the preservice teacher during
his or her final internship.
Elementary preservice teacher: An undergraduate student enrolled in the College of Education
who is focused on teaching students in kindergarten through grade five.
Final internship: Field-based practice experiences in which the preservice teacher is in the
classroom five days per week and expected to make instructional decisions independently
or with minimal guidance from his or her collaborating teacher.
Nature of science (NOS): The characteristics of science as they are to be understood by students
in K-12 settings: Science is tentative, creative, subjective, socially/culturally relevant, and
based on empirical evidence. Nature of science also clarifies a distinction between
observation and inference.
Scientific literacy - Vision I: Students are able to make connections between the work they are
performing in the classroom and the work of a scientist.
Scientific literacy - Vision II: Students are able to apply their understanding of science content
and nature of science to real world situations. Students utilize scientific evidence and
their understanding of consequences to informed decisions regarding socioscientific
issues.
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Socioscientific issues (SSI): Controversial issues which connect science content and society.
These issues engage students in the application of nature of science, perspective taking,
empathy, moral and ethical considerations, and argumentation.
Limitations and Delimitations
Due to the existing gap in the literature regarding elementary preservice teacher
development with SSI, I focused my study on this demographic. I worked with final interns
because when preservice teachers are in their final internship they are in the field five days per
week, providing more time for SSI lessons to be implemented. Additionally, during their final
internship, preservice teachers are expected to make instructional decisions on their own, thus
providing opportunities for more autonomy. During their final internship, elementary preservice
teachers are expected to attend a seminar course and a teacher research course. The CoP
meetings were scheduled in evenings, after school, during a day and time when no classes were
held for the preservice teachers.
I conducted this study during the spring semester, which coincides with state mandated
testing. With the various testing windows that open during the spring semester, the preservice
teachers and myself collaborated and scheduled observations during times when testing was not
occurring. In addition to testing windows, allotted science instructional time varied from school
to school and classroom to classroom. While some classes may have had a 60-minute block of
time, others only had 30 minutes for science. This did not create any obstacles for the preservice
teachers to complete the tasks for the study, but did influence their instructional decisions
regarding the activities they planned for their lessons.
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CHAPTER TWO: REVIEW OF THE LITERATURE
Introduction
The current study proposes to explore elementary preservice teachers’ experiences as
they engage in community of practice (CoP) meetings to develop and facilitate socioscientific
issues (SSI) lessons. The existing literature regarding SSI in the elementary classroom and with
elementary preservice teachers is limited. With the limited amount of SSI instruction occurring
in elementary classrooms, preservice teachers’ exposure and training with SSI is minimal. This is
unfortunate since science instruction with SSI has been shown to improve content knowledge,
one’s ability to understand others’ perspectives, and argumentation and discourse skills. While
the scope of this study focuses on the experiences of elementary preservice teachers, an extended
goal of this research is to increase the amount of SSI instruction these preservice teachers
facilitate once they enter their own classrooms. This chapter reviews the existing literature on
what has been found concerning the SSI framework in the elementary classroom. I begin the
chapter with a general introduction to SSI research in elementary contexts and then moves into
discussing literature regarding the implementation of each of the following components of the
SSI framework used for this study: (1) Nature of science (NOS) in the context of socioscientific
issues; (2) Scientific discourse and argumentation; (3) Perspective taking and empathy; and (4)
Moral and ethical considerations. This is followed by a discussion of the literature focused on
preparing elementary preservice teachers in each of these areas. Finally, I end the chapter with
exploring literature connected to the use of the community of practice professional learning
model.
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Socioscientific Issues in the Classroom
It has been documented in the literature that the inclusion of SSI in school curricula
materials are limited in existence, and where they do exist, the aspect of understanding multiple
perspectives is lacking (Morris, 2014). Through an analysis of a science textbook series in
England that includes SSI, Twenty First Century Science, Morris (2014) found that while SSI
was embedded in the curriculum, it lacked opportunities for engaging students in understanding
multiple perspectives. Understanding multiple perspectives is an essential component to
engaging students in SSI and not including that in the textbook series creates a gap in students’
understandings of how to solve SSI. To fill the void of non-existent or incomplete inclusion of
SSI curricula, researchers have begun to provide sample SSI units or templates to plan SSI units
during professional development trainings (Peel, Sadler, Friedrichsen, Kinslow, & Foulk, 2018;
Saunders & Rennie, 2013). Unfortunately, these opportunities have only been provided to
secondary in-service science teachers and not to elementary in-service teachers, leaving a void
with elementary SSI science teaching. There has been emerging research in the area of
elementary preservice teachers and lesson planning for SSI (Forbes & Davis, 2008), but no
current research regarding elementary preservice teachers implementing these SSI lessons in
elementary classrooms.
The use of SSI in the classroom often focuses on students ranging from middle and high
school to undergraduate programs. Empirical evidence from the secondary and postsecondary
classroom illustrates SSI as an impactful method to student learning. For example, in their study
of 69 high school biology and integrated science students, Sadler, Romine, and Topcu (2016)
implemented a pre/posttest design to investigate the growth of science content knowledge after
receiving SSI instruction. The researchers found statistically significant gains in students’
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science content knowledge regarding the SSI they engaged with. In another study with
undergraduate science majors, Rundgren, Eriksson, and Rundgren (2016) explored seven
students’ decision-making skills as they engaged with SSI pertaining to environmental toxins in
the Baltic Sea. The researchers provided opportunities for the students to engage in
argumentation as they studied what influenced the students’ decisions. They found the students
to engage in a democratic process and focus on the arguments of their peers, or multiple
perspectives, as they developed their own decisions. Walker and Zeidler (2007) also focused on
argumentation skills. In their study, 36 high school students engaged in web based SSI activities
which were followed by a policy-making debate. They found engaging students in SSI improved
their understandings of NOS. The inclusion of SSI in the classroom has provided students with
real-world experiences which make science relevant to their lives (Tal, Kali, Magid, & Madhok,
2011).
Research that includes the use of SSI in the elementary context are extremely limited.
Literature that does exist in the context of the formal elementary classroom are often practitioner
pieces (Dolan & Zeidler, 2009; Kahn & Hartman, 2018), while empirical studies are in the
context of informal science education (Burek, 2012). Although incorporating SSI into
elementary curricula is not common, there is research that does hold promise for how SSI may
improve student growth to becoming scientifically literate citizens at the elementary level (Burek
& Zeidler, 2015; Dolan, Nichols, & Zeidler, 2009). Elementary students often struggle with
understanding how science content is relevant to their lives, but when used in the classroom, SSI
provide students with opportunities to engage with scientific concepts that are connected to real
issues that often impact their community (Dolan et al., 2009). Since studies focusing on SSI at
the elementary level are limited, literature included in this chapter not only represent research
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incorporating SSI into K-5 instruction, but also research from other content areas which support
implementation of components of the SSI framework: nature of science,
argumentation/discourse, perspective taking/empathetic concerns, and moral/ethical sensitivity.
Nature of Science
While there is no single, agreed upon set of aspects for nature of science (NOS)
(Lederman, 2007), there is a general consensus of which aspects of NOS should be focused on in
elementary education. Aspects of NOS common in elementary teaching are comprised of
scientific knowledge as tentative, empirical, subjective, having social and cultural
embeddedness, and creative as well as the difference between observations and inferences
(Lederman, 2007; Lederman & Lederman, 2014; Olson, 2008). Since this study focuses on
preservice teachers’ understanding of NOS, the distinction between theory and law, which is
often reserved for teaching in grades higher than elementary school, will also be
discussed. These aspects are described in more detail below.
Tentative. Lederman (2007) discusses the importance of understanding that scientific
knowledge is not fixed and may change as new evidence is presented. The misconception that
science is fixed and absolute is common among K-12 students (Lederman, 2007) and preservice
teachers (Mesci & Schwartz, 2017). The misbelief that science provides absolute proof may give
students the impression that there is always a “right” or “wrong” answer, creating a learning
environment where students are less likely to take risks and try something new.
Empirical. Conclusions made in scientific endeavors demand support from evidence
(Lederman, 2007). A misconception regarding this aspect of NOS, however, is that all evidence
is collected through experimentation. Preservice teachers, especially in those in the early years of
elementary education, must be aware, and willing to teach, that evidence may also stem from
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making observations (McComas, 2004). Understanding the need to support findings with
empirical evidence, whether that be through experimentation or more qualitative measures, such
as observations, prepare preservice teachers to facilitate scientific discourse that requires
elementary students to draw from evidence to support their opinions.
Subjective. Elementary preservice teachers must be prepared to teach their students that
science is open to interpretation (Lederman, 2014). There is a misconception in education that
scientists are always objective (McComas, 1998). This misunderstanding, much like the idea that
science provides absolute proof, may cause students to look for only one correct set of steps with
which to engage in science investigations, missing the opportunity to make novel observations
and interpretations different from their peers. Elementary preservice teachers need preparation in
how to communicate to students that the empirical data that scientists collected is interpreted,
often bringing in scientists’ backgrounds and past experiences (Lederman, 2007). Informing
students of this provides the opportunities for their past experiences to be utilized when drawing
their own conclusions.
Social and cultural embeddedness. In addition to being subjective due to the fact that
scientists are human, scientific knowledge is also connected to a larger culture. As Lederman,
Abd-El-Khalick, Bell, and Schwartz (2002) specify, scientific knowledge may be impacted by
the following cultural influences: power structures, politics, socioeconomic factors, philosophy,
and religion. This aspect of NOS is especially important for preservice teachers who are
preparing to facilitate SSI to understand because the perspectives of the students may be
influenced by one of these factors. Additionally, students must understand how scientific
decision making impacts various cultures. Being aware of the culture in which the students
belong may assist the teacher in the SSI in which he or she chooses to focus.
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Creative. The idea that science follows a scientific method, and is not a creative process,
is a commonly taught myth (McComas, 1998). Olson (2008) found that because of this
misbelief, students were less likely to be interested in science because of its tedious routines.
Elementary preservice teachers should be informed and comfortable with teaching NOS enough
to allow students to be creative in designing their own solutions to science investigations.
Understanding the creativity of science will also help elementary preservice teachers feel
comfortable taking risks with instructional methods that are “messy” and require creative
solutions from students, such as engineering design (Antink-Meyer & Meyer, 2016) and
socioscientific issues (Abd-El-Khalick, 2003).
Observations and inferences. Distinguishing the difference between observations and
inferences helps elementary aged children understand that using their five senses to make sense
of the world is the same thing a scientist does when he or she makes sense of data (Leager,
2008). When elementary students are able to move from making observations to making
inferences they are engaging in more complex scientific understandings (Lederman, 2007).
Preservice teachers need to understand this difference in order to move their students from lower
cognitive engagements with science to more sophisticated methods of inferring from data.
Theory and law. Common misunderstandings regarding theory and law include theories
mature and become laws and laws are the highest level of understanding (McComas, 2008).
Theories and laws, however are two different types of knowledge. Laws are generalizations,
principals, or patterns in nature while theories explain those patterns in nature (Lederman, 2007).
It is important for preservice teachers to understand the distinction and correct relationship
between theory and law so they do not foster misconceptions when teaching elementary children
concepts such as gravity or motion.
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The assessment of NOS understandings is often completed with the administration of a
views of nature of science (VNOS) instrument. The series of these instruments provide open
response questions which focus on aspects of NOS. Question responses may be followed up with
interview questions to gain a deeper understanding of the respondent’s thinking. The questions
on the VNOS instruments often assess more than one aspect per question and each question
should be analyzed for evidence of multiple aspects (Lederman et al., 2002). When analyzing
one’s responses it is common to identify “informed”, “tentative”, or “naive” views. A respondent
is considered to have informed views of NOS when all mentions of a particular aspect are
consistent throughout his or her responses. Additionally, examples should be provided to support
the respondent’s understanding of each particular aspect of NOS. A tentative understanding of
NOS would be identified when the responses to the questions do not include examples and/or
demonstrate inconsistencies. Naive views of NOS are indicated by responses that demonstrate
incorrect understandings, or misconceptions, regarding aspects of NOS.
There is agreement in the field of science education that holding informed views of NOS
has implications for one’s ability to function as a scientifically informed citizen (Driver, Leach,
Millar, & Scott 1996; Lederman & Lederman, 2014; Zeidler, Walker, Ackett, & Simmons,
2002). Driver et al. (1996) assert benefits of possessing informed views of NOS not only
positively impact the person with those views, but also have implications for society.
Specifically, Driver et al. (1996) suggest that possessing adequate views of NOS: (a) allows a
person to use scientific processes to problem solve through daily endeavors; (b) guides a person
to making informed decisions regarding socioscientific issues; (c) ensures there are qualified
scientists to maintain advancements in society; and (d) helps develop understanding of the moral
commitments of the scientific community. When students are scientifically literate, they utilize
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their understanding of science concepts and NOS to engage in discourse and argumentation
regarding socioscientific issues (Roberts & Bybee, 2014). Socioscientific issues provide a
context for NOS by providing real-world societal issues in which students must employ their
understandings of NOS as they develop into informed citizens (Herman, 2018; Lederman, 2007).
When SSI provides the context for NOS learning, students are organically exposed to aspects of
NOS (Zeidler, 2014). Existing research supports that after participating in SSI units, students
improve their views of the following aspects of NOS: creativity (Walker & Zeidler, 2007);
tentativeness (Eastwood et al., 2012); subjectivity (Bell, Matkins & Gansneder, 2011);
empiricism (Zeidler et al., 2002) and social/cultural aspects (Eastwood et al., 2012; Walker &
Zeidler, 2007). Socioscientific issues provide context for delivering explicit, reflective NOS
instruction because of the opportunities students have to engage in the authentic process of
problem solving that situates themselves as scientists (Zeidler, Sadler, Applebaum, & Callahan,
2009). Due to the lack of research with SSI in elementary contexts, literature regarding SSI as a
context for NOS is from the middle through high school grade levels. When exploring the
literature regarding SSI as a context for NOS, the following trends were identified: context
matters and perspective taking and argumentation improves certain aspects of NOS. The
following studies are examples of research that support the relationship between NOS and SSI
instruction.
Context of NOS. In one study, Herman (2018) engaged students from grades 7 through
11 in place-based SSI which occurred at Yellowstone National Park. Students were immersed in
the social and cultural embeddedness of NOS as they visited abandoned wolf dens and learned of
the cultural, political, historical, and ethical positions regarding wolf extirpation and
reintroduction. Students experienced explicit NOS through the investigations and research they
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conducted while learning about the political issues regarding the wolves in Yellowstone National
Park. Using a pre/post instrument design, Herman concluded through place-based SSI, students’
understandings of NOS improved and their views of NOS became more accurate and
contextualized. In a different study with grade 11 students, Khishfe (2017) examined the
consistency of students’ views of NOS when engaged with various SSI topics. Findings from this
study reveal when students engage with SSI they are familiar with, they hold more informed
views of NOS. Sadler, Chambers, and Zeidler (2004) investigated high school biology students’
responses to global warming briefs and assessed their understandings of four aspects of NOS:
empirical evidence, tentativeness, subjectivity, and social/cultural embeddedness. They found
students struggle to connect the support for each position on global warming to scientific data.
Students were able, however, to understand the tentativeness and subjectivity of the scientific
knowledge regarding the issue, but were only able to display an understanding of the
social/cultural embeddedness when it was relevant to their own lives.
Improving specific aspects of NOS. Researchers have also connected specific aspects of
NOS to SSI instruction. While studying the influence SSI had on high school students’ views of
NOS, Eastwood et al. (2012) found as students considered various perspectives and science
content to make moral/ethical decisions, they became more aware of the impact scientific
decisions have on society and various cultures, thus becoming more informed regarding the
social and cultural embeddedness of NOS. Khishfe, Alshaya, BouJaoude, Mansour and
Alrudiyan (2017) determined students views of empirical NOS were improved after engaging in
argumentation that required substantial backing regarding SSI. In this study, they also found that
students’ views of the tentative NOS improved when, after hearing counter arguments, they
changed their position. Walker and Zeidler (2007) found engaging high school students in web

27

based SSI activities helped students gain an understanding of how scientists are both subjective
and creative in how they interpret and make meaning of empirical results. Taking a closer look at
high school students’ interpretations of empirical evidence, Zeidler et al. (2002) concluded that
students’ engagement in socioscientific reasoning concerning SSI helped students understand the
importance of evidence in scientific endeavors.
Abd-El-Khalick (2003) posits ensuring teachers hold informed views of NOS is a goal
for successful science teaching with SSI. This is because once educators have an understanding
of the general aspects of NOS listed above, they are more likely to be receptive to a teaching
method that allows for the creative application of scientific knowledge that offers multiple
solutions (Abd-El-Khalick, 2003). Unfortunately, many teachers enter the field with naïve views
of NOS (Lederman & Lederman, 2014), which negatively impacts their pedagogical approach to
science teaching with SSI (Zeidler et al., 2002). Therefore, ensuring elementary preservice
teachers hold informed views of NOS will improve their abilities to facilitate explicit, reflective
NOS in the context of SSI (Lederman & Lederman, 2014).
Scientific Discourse and Argumentation
Scientific discourse is the practice of speaking, listening, and interpreting scientific
concepts (Kelly, 2014). Argumentation is a specific way of engaging in scientific discourse that
must be learned (Kelly, 2014). Toulmin’s (1958) model for argumentation is commonly used in
science education (Kelly, 2014) and consists of the following six components: (1) claim or
assertion about something; (2) evidence or data to explicitly support the claim; (3) warrant,
which implicitly supports the claim; (4) qualifier, which shows the degree of force of the data
which supports the claim; (5) rebuttal, which is a circumstance in which the warrant would not
be accurate; and (6) backing, which is the support offered to defend the claim. Due to the
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contextual and informal nature of SSI, however, Zeidler, Osborne, Erduran, Simon, and Monk
(2003) have condensed Toulmin’s (1958) layout for arguments into three main components:
claims, data, and rebuttals. From these three components of argumentation, Zeidler and
colleagues established five levels for assessing the quality of arguments (Table 4). When
teachers provide opportunities for students to engage in argumentation regarding SSI, they are
able to gain an understanding of how well students are supporting their claims with evidence and
can adjust instruction accordingly.
Table 4. Five Levels of Argument.
Level 1: Level 1 arguments are arguments that are simple claim v a counter claim or a claim v
claim.
Level 2: Level 2 arguments consist of claims with warrants, backings, or data but do not
contain any rebuttals.
Level 3: Level 3 arguments consist of a series of claims or counter claims with either data,
warrants or backings with the occasional weak rebuttal.
Level 4: Level 4 arguments consist of a claim with a clearly identifiable rebuttal. Such an
argument may have several claims and counter claims as well but this is not necessary.
Level 5: This is an extended argument with more than one rebuttal.
Note. From “The Role of Moral Reasoning and the Status of Socio-scientific Issues in Science
Education” by D. L. Zeidler, J. Osborne, S. Erduran, S. Simon, and M. Monk, 2003, in D.L.
Zeidler (Ed.) The role of moral reasoning on socio-scientific issues and discourse in science
education, p. 107. Springer and Kluwer Academic Publishers. Copyright 2003.
Participation in scientific discourse and argumentation cannot exist without peer
interaction (Damon, 1984). As students begin to defend their claims through the process of
argumentation with peers, they not only begin to develop a deeper understanding of their own
beliefs, but they also begin to learn about others’ perspectives (Rundgren, et. al., 2016).
Participating in these discussions regarding SSI provides students the opportunity to construct a
“shared social knowledge” as their personal beliefs about an issue are challenged by, and
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discussed with, their peers (Zeidler et al., 2003, p. 99). The process of producing this shared
social knowledge allows students to develop critical thinking and reasoning skills as they
challenge their peers, and become challenged by their peers, to develop a more robust argument
(Zeidler et al., 2003).
Due to the controversial nature of SSI, some elementary teachers may not have the
confidence to engage young children in discourse and argumentation regarding SSI (Kılınç et al.,
2013). However, as research shows, children in primary grades do have the ability to engage in
scientific reasoning (Roth, 2014). When engaging children in grades K-5 in argumentation and
discourse, there are some differences in how teachers have approached children in grades K - 2
and children in grades 3 - 5. Peer-to-peer talk and collaborative groups, however, have been
found to be successful in allowing K-5 students to develop their ideas and think critically about
topics (Dovingo, 2016; Vaughn, Klinger, & Bryant, 2001). For example, in a study with
preschool children between the ages of three and five, Dovingo (2016) studied the vocal
interactions between the children and their teachers and the children and their peers as they
provided explanations, and defended their decisions, regarding illustrations they made. Dovingo
found when students engaged in discussion with a teacher, they provided less elaborate responses
as the teacher tended to ask closed ended questions. When students were engaged in peer-to-peer
discussion, however, their ideas were more complex, illustrating their ability to think critically
about topics and support their answers with evidence, thus beginning the process of developing
argumentation skills. In a study focused on upper elementary children, Vaughn et al. (2001)
completed a series of studies which examined the difference between peer mediating strategies
where students work in small groups to engage with a text to respond to questions together and
must defend their answers with evidence, and teacher driven small group instruction. The
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researchers found fourth graders made greater content-knowledge gains participating in a
student-led discourse groups, as compared to their peers who were engaged in teacher-led
groups.
Varma (2014) argues that developing content understanding through inquiry-based
learning enhances students’ argumentation skills in all grade levels. In her study, first and third
grade students who engaged in inquiry-based, experimentation lessons on thermodynamics were
able to engage in scientific reasoning as they correctly explained the role of insulators and
conductors. Other researchers, however, have found there are certain skills necessary to engage
in argumentation and discourse that go beyond content knowledge understanding. Because of
their age, training elementary students to engage in argumentation and discourse requires peer
interaction and collaborative talk (King, 1997; Vaughn et al., 2001) as well as explicit instruction
regarding how to use evidence to make claims (Nunez-Eddy, Wang, & Chen, 2018). Gillies,
Nichols, Burgh, and Haynes (2013) found that primary students who are not explicitly trained in
scientific reasoning and discourse do not employ reasoning and questioning strategies as
thoroughly students who have received training. Additionally, Nunez-Eddy, et al. (2018) found
that training students with scaffolded graphic organizers was impactful when their first graders
were able to successfully utilize a claim, evidence, and reasoning protocol to argue their rationale
for decisions they made regarding animal habitats. In addition to content knowledge, inquiry
based experiences, and explicit training, students need the ability to display empathy and
perspective taking to successfully engage in argumentation regarding SSI.
Understanding Multiple Perspectives and Displaying Empathy
A unique skill humans possess is their ability to engage in role taking (Mead, 1934).
Selman (1971) defines role taking as “the ability to view the world (including the self) from
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another's perspective. [Role taking requires] the ability to infer another’s capabilities, attributes,
expectations, feelings, and potential reactions” (p. 1722). Drawing from Selman’s (1971) study
on role taking in early childhood, and Flavell’s (1968) study on children’s ability to make
inferences about others’ perspectives, Selman and Byrne (1974) developed four role-taking
levels (Table 5) that identify a child’s ability to distinguish perspectives and relate to
perspectives. In the context of the elementary classroom, these four levels cover the range of role
taking that is observed from grades K - 5.
Table 5. Selman and Byrnes (1974) Four Role Taking Levels.
Level 0:
Distinguishing perspectives: the child is unable to distinguish between
Egocentric Role personal interpretation and the perceived correct perspective.
Taking
Relating perspectives. The child is unable to relate to perspectives.
Level 1:
Subjective Role
Taking

Distinguishing perspectives: The child is able to identify that people may
feel or think differently based on their individual situation.
Relating perspectives. The child understands people are subjective but does
not have the ability to put his/herself in the place of another.

Level 2: Selfreflective Role
Taking

Distinguishing perspectives: The child connects different thoughts and
feelings to individuals’ values or purposes.
Relating perspectives. The child is able to reflect on his/her own behavior
and predict others’ reactions to those behaviors.

Level 3: Mutual Distinguishing perspectives: The child is able to distinguish between
Role Taking
various perspectives, including identifying his/her own perspective
compared to that of a general group.
Relating perspectives. The child is able to put his/herself in another’s lace
and view his/herself from that viewpoint before making a decision on how
to react. They can also consider the perspective of an outsider who can
assume another individual’s perspective and consider relationships
involved.
Students’ abilities to engage in these different levels of role taking is critical if they are to
successfully engage with SSI (Kahn & Zeidler, 2016). Engaging in learning activities that
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provide students the opportunity to look at a situation from different perspectives is a form of
cognitive empathy (Dodge, 2011) and improves metacognitive thinking and reflective practices
(Kahn & Zeidler, 2016). As students consider different viewpoints, they must justify why or how
a socioscientific decision will impact specific people. Understanding different viewpoints and the
consequences of decisions regarding SSI is part of the process of becoming scientifically literate
citizens (Roberts & Bybee, 2014). To reiterate from chapter one, preparing students to be
scientifically literate citizens is critical as children to grow to be voting citizens or placed in
direct positions making policy and decisions based on SSI.
Engaging in perspective-taking is a higher-order thinking skill that can be developed in
young children, but requires scaffolding in the earlier grades (Kahn & Zeidler, 2016). Students
learning to understand multiple perspectives may find meaningful connections through the
process of storytelling (Mabry & Bhavnagri, 2012) and should be provided the opportunity to
engage in peer-talk and collaborative group learning (Jin, Le, He, & Shen, 2018), as well as roleplaying (Jahreie, Arnseth, Krange, Smørdal, & Kluge, 2011). Perspective-taking skills and
empathy are often used interchangeably in the literature (Ott, MacAlpine, & Hibbert, 2018) and
commonly defined as a student’s ability to understand, or see, the views of another person
(Mabry & Bhavnagri, 2012). Much of the research that currently exists regarding empathy and
perspective -taking in elementary school takes place during reading and social studies instruction
(e.g. Dray, 2018; Parker, 2016). Most research that focuses on empathy and perspective-taking
during science instruction occurs in informal contexts (Jahreie et al., 2011) or is used to help
students understand abstract concepts, such as the position and behavior of planets (Plummer,
Bower, & Liben, 2016).
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In one study, elementary students engaged with children’s literature and storytelling to
gain an understanding of immigrants’ perspectives (Mabry & Bhavnagri, 2012). While engaged
with a story about Russian immigrants, the students engaged in perspective-taking and empathy
through a series of questions that were asked while they were reading the story. Students also
tracked emotions the immigrants in the story may have felt and then, finally, engaged in roleplaying as they pretended to be placed in similar situations to those in the story. In another study
by Dray (2018), elementary students participated in class discussions focused on perspectivetaking while reading fiction texts. The purpose of the study was to determine if perspectivetaking improved students’ comprehension skills. Results from that study show that when
students need to utilize background knowledge, perspective taking improves comprehension. In
stories that do not require the use of background knowledge, perspective taking does not improve
comprehension. In a social studies context, Parker (2016) examined teachers’ influence of
elementary students’ levels of perspective taking as they engaged in democratic peacebuilding
lessons that included role-playing and debates. Findings suggest that teachers play a critical role
in the development of students’ abilities to engage in perspective-taking.
Though research regarding perspective taking and empathy are commonly found in
reading and social studies classrooms, Larison (2018) makes the case for the use of nonfiction
narratives in science teaching to engage students in perspective-taking. While the use of
nonfiction narratives is limited in the elementary context, what has been done shows promise for
the improvement of students’ science content comprehension through gaining an understanding
of various scientists’ perspectives (Larison, 2018). For example, in an experimental middle
school base study conducted by Arya and Maul (2012), students engaged with personal accounts
of Marie Curie and Galileo. Results of student assessments showed better retention of scientific
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concepts from students who engaged with the nonfiction science narratives. Jahreie and
colleagues (2011) explored play-based inquiry in the sociocultural context with scientific
artifacts. Artifacts have multiple meanings based on one’s perspective, and when provided
opportunities to work collaboratively with artifacts through play, students gain a better
understanding of other students’ views on the artifact. In their article, students collaboratively
interacted with artifacts such as a bike pump, injector, and a spray can, which allowed them to
explore the relationship between heat and pressure. After working together to understand their
peers’ perspectives of how these artifacts worked together, they were placed in a politically
driven role-playing scenario where they had to make sense of these artifacts to provide heat to a
family in a home during winter. The various ways of working with these artifacts helped students
determine solutions to the problem together and understand that varying perspectives can be
negotiated and compromise to solve a solution can be reached. When engaged in play-based
inquiry, the consequences of students’ actions are limited to the constraints of the play based
scenario, so Jahreie and colleagues advocate for real-world contexts of play, such as role playing
with real world characters, or exploring real artifacts, that have use in the world outside of play.
Once students understand various perspectives in science, they are informed enough to engage
with their own moral and ethical beliefs to develop their opinions regarding SSI.
Moral and Ethical Considerations
In educational settings, morals and ethics are most commonly taught through character
education. Berkowitz, Bier, and McCauley (2017) define character as “the set of psychological
characteristics that motivate and enable one to function as a moral agent, to perform optimally, to
effectively pursue knowledge and intellectual flourishing, and to be an effective member of
society” (p. 34). Character education is defined as “all aspects of schooling that impact upon the
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development of social and moral competencies of students, including the capacity to reason
about moral and ethical issues” (Berkowitz & Simmons, 2003, p. 118). While character
education begins during the early years at home, once students enter school it is the teacher’s
responsibility to build character through peer interaction and school-based character integration
(Berkowitz & Simmons, 2003). Considering a major focus of science education is to prepare
students to be scientifically literate, the intersection of science teaching and character education
is necessary. Zeider (2014) asserts SSI as a venue to deliver this instructional intersection
because of the opportunities students have to explore multiple viewpoints through scientific
discourse for the purpose of negotiating an ethical solution to a socioscientific issue.
Understanding principles of right and wrong in early elementary school is necessary for
students to achieve scientific literacy (Berkowitz & Simmons, 2003). As students continue their
K-12 education they are expected to gain an understanding of moral and ethical considerations
regarding scientific decisions (NRC, 2012). The advancements in science and technology create
necessity for preparing students to make informed, ethical decisions that will benefit the future of
our planet and mankind (Berkowitz & Simmons, 2003). Character education prepares students to
engage with their morals, ethics and values when making decisions (Berkowitz & Bier, 2017;
Russell, Hicks, & Riley, 2013) and has implications for students’ abilities to display empathy
(Zeidler, 2003). The decision to implement character education, as well as the method of
implementation, is often determined on a school-by-school basis (Berkowitz & Bier, 2017) and
like perspective taking and empathy, is more common in social studies or reading instruction
(e.g. Misco, 2005; Russell et al., 2013). Russell et al. (2013) used children’s literature to
implement character education with a goal to improve comprehension skills of elementary
students. In their study, role models, such as athletes and teachers, read literature aloud to

36

students and emphasized character traits the students could relate to, such as kindness,
acceptance, responsibility, and honesty. Teaching morals, ethics and values during elementary
school is foundational for students in secondary grades to have the skills necessary in
understanding fairness, respect and responsibility in more complex situations, such as civics and
government (Misco, 2005). When implemented during science instruction, character education
must also include building a foundation in elementary grades.
In a math, science, and technology magnet school, elementary students engaged with a
Character in Science curriculum that had been developed for the school. This curriculum
allowed students to learn science content as they collaboratively developed solutions to
socioscientific problems in their community. Learning science with this curriculum organically
increased students’ empathy toward other humans and animals, leading to student initiated
service projects that demonstrated their ability to investigate and identify a problem and develop
a plan, or solution, to help the homeless and remove pollution from nearby waterways (Carlone,
Kimmel, & Tschida, 2010). In another study with elementary children, character education
during informal science teaching was embedded in an environmental activism unit that
emphasized stewardship and ethical decision-making. Fourth grade students who engaged in
lessons regarding local and global environmental issues developed positive attitudes toward the
need for advocacy and activism for the environment. In addition to the improvement of students’
awareness of environmental issues and ability to engage in advocacy, critical thinking and
problem solving skills were fostered during this SSI unit (Burek, 2012).
Each of the aspects of the SSI framework that were used in this study engaged
elementary aged children in a different way. Knowing how to facilitate NOS, scientific
discourse/argumentation, perspective taking/empathy, and moral/ethical considerations in the
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science classroom is an area in which elementary preservice teachers need training. In the current
study, elementary preservice teachers engaged in professional learning experiences focused on
improving their abilities to facilitate the skills necessary to engage in SSI. I drew from strategies
in existing preservice teacher preparation literature to accomplish the goal of preparing
elementary preservice teachers to facilitate SSI lessons.
Preservice Teacher Preparation
Existing literature on the work that has been completed concerning components of the
SSI framework mentioned above with preservice teachers most often focuses on secondary
preservice teachers, with very little work focusing on elementary preservice teachers. From the
sample of research articles that focus on secondary preservice teachers, there are a few articles
that emphasize preparing secondary teachers to implement SSI in their future classrooms, while
other articles utilize SSI to develop certain skills with secondary preservice teachers. Work that
has been conducted with elementary preservice teachers focuses only on developing certain skills
or lesson planning with SSI. Due to the current gap in the literature regarding the preparation of
elementary preservice teachers to facilitate SSI in the classroom, the following sections will
review literature which focuses on the development of elementary preservice teachers in the
areas of the SSI framework used in this study.
Nature of science. Because NOS is foundational to SSI instruction, one focus this study
will be to ensure the elementary preservice teacher participants hold informed views of NOS and
feel comfortable enacting NOS. There is an extensive amount of research available which
focuses on improving elementary preservice teachers views of NOS, and a few of those
researchers have utilized SSI as a method for improving those views (e.g. Cook & Buck, 2013;
Matkins & Bell, 2007). In addition to exploring that literature, the following section also
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discusses research that emphasizes finding ways to help elementary preservice teachers facilitate
NOS instruction (e.g. Akerson, Donnelly, Riggs, & Eastwood, 2012; Akerson, Pongsanon, Park
Rogers, Carter, & Galindo, 2017).
While enrolled in a science methods course, Cook and Buck (2013) investigated how
elementary preservice teachers displayed their understanding of NOS after engaging in SSI based
inquiry focused on environmental science. Preservice teachers partnered with scientists as they
conducted research on an environmental issue, such as healthy food options or greening
computer usage. In addition to conducting research, the preservice teachers also engaged in
debates and worked collaboratively with other preservice teachers to share data and draw
conclusions. The results of engaging with the environmental SSI showed an improvement in
multiple areas of NOS understanding, but mostly with creativity and observations and inferences.
In another study that utilized SSI as the context for NOS preparation, Matkins and Bell (2007)
engaged elementary preservice teachers with instruction about global climate change. The
preservice teachers in this study engaged in research and met with faculty members from the
university who were knowledgeable in climate change. After the instruction, not only did the
preservice teachers understandings of NOS change to become more informed, but their content
knowledge regarding global climate change did as well. While these two studies allowed
preservice teachers to engage with in-depth research, Kutluca and Aydin (2017) had elementary
preservice teachers engage in argumentation about SSI to improve their understandings of NOS.
Using a treatment and comparison design, the treatment group received preparation with
socioscientific argumentation processes while the comparison group received preparation with
student centered science teaching. Results showed preservice teachers who received training in
socioscientific argumentation had better understanding of NOS than those who were engaged in
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student centered science teaching. Changing NOS views with elementary preservice teachers has
been a fairly successful venture. Guiding elementary preservice teachers to implement NOS
instruction, however, is a bit more of a challenge but some researchers have been successful.
Akerson et al. (2017) engaged six elementary preservice teachers in lesson study with a
focus of improving NOS teaching practice. The preservice teachers worked together to plan a
five-lesson unit and then worked in pairs as they rotated the lead and supporting roles during
science lessons. Peers observed their teaching and offered feedback focused on NOS teaching.
Facilitation of explicit NOS instruction was not included in the beginning of the unit. By the end
of the unit, however, the preservice teachers were more aware of their NOS teaching and began
to make explicit connections to NOS during their teaching. In another study by Akerson et al.
(2012), communities of practice (CoP) with the focus of supporting NOS instruction were
facilitated to five elementary preservice teachers. CoP meetings were held bi-weekly and during
this time the preservice teachers were planning and teaching science lessons. During the CoP
meetings, the preservice teachers participated in focus group conversations about their NOS
teaching and offered feedback to each other. At the end of the semester, all five preservice
teachers facilitated explicit views of NOS.
Scientific discourse and argumentation. Using a pre/posttest design with treatment and
comparison groups, elementary preservice teachers were either enrolled in a science methods
course that delivered specific training in argumentation, or they were enrolled in a science
methods course that did not provide specific training. Cebrian-Robles, Franco-Mariscal and
Blanco-Lopez (2018) utilized Toulmin’s (1958) model to provide the training in argumentation
and develop rubrics in which the preservice teachers would assess the arguments of their peers
(Figure 2). Topics the preservice teachers argued about were regarding the purity of bottled
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water and tree growth as it relates to how trees form rings. Preservice teachers in the treatment
group achieved a higher level of argumentation with reference to evidence, justification, and
conclusions, while students in the control group did not achieve such a high level.

Figure 2. Basic rubric to assess peer’s arguments. Note. From “Preservice elementary science teachers’
argumentation competence: Impact of a training programme” by d. Cebrian-Robles, A. J. FrancoMariscal, & A. Blanco-Lopez, 2018, p. 799

In another study that focuses on preparing elementary and middle grades preservice
teachers to facilitate argumentation, Kim, Anthony, and Blades (2014) utilized SSI concerning
sewage and landfill issues. Preservice teachers were divided into two groups, one for each
socioscientific issue. They were told to openly discuss the issue with their groups and present a
collective position. Kim and colleagues assessed the preservice teachers’ argumentation skills
through their ability to engage in discourse patterns and present claim, evidence, and conclusions
as well as criticize the claims and evidence presented by their peers. The researchers found the
level of controversy regarding each issue impacted the groups’ ability to arrive at an agreement.
The group who argued about landfills were able to arrive at a collective position while the group
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who argued about the sewage were not as successful at overcoming disagreements. From this,
the researchers concluded that preservice teachers need specific training when arguing for the
resolution of SSI.
Perspective taking and empathy. The common trend throughout existing research
concerning preparing preservice teachers to facilitate perspective taking and empathy in their
future classrooms was the process of modeling how to develop those skills in students. Similar to
the literature focused on students, preparation in perspective taking and empathy occurs
commonly in social studies contexts but is also evident in general education courses.
Immigration is a common topic used to engage preservice teachers in perspective taking
and empathy. While preparing elementary preservice teachers to instruct about immigrants,
Ciardiello (2012) studied how providing narrative accounts of immigrants from Angel Island and
Ellis Island would encourage new ideas for lesson plans to be facilitated in future classrooms.
After learning about the different perspectives of the immigrants as their future students would,
the preservice teachers extracted what was most powerful to them and designed lessons. One
preservice teacher designed a lesson focusing on how the immigrants were treated, and planned
for her students to maintain diary entries from the perspective of the immigrants. Her goal was
for her students to develop sense of empathy for the immigrants. Another preservice teacher
designed lesson plans focusing on the values, feelings, and emotions of the immigrants and
planned for her students to write poetry about the experiences of the immigrants. Using narrative
accounts provided the opportunity for the preservice teachers to think about ways they would
engage their future students with narrative accounts as well. In another study that touched upon
immigration, Killham, Tyler, Venable, and Raider-Roth (2014) investigated preservice teachers
as they assumed character roles to help middle school students gain an understanding of Jewish
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immigration, the Holocaust, and reparations. In this study, the preservice teachers engaged in
role play as they assumed a character and mentored students who were preparing for a theatrical
performance about the Jewish Court of All Time. Through this experience, the preservice
teachers not only developed a sense of perspective taking and empathy for the characters they
represented, but also for their students as they realized how to approach teaching the concepts
through the students’ developmental level.
In a general elementary education program, preservice teachers developed perspective
taking and empathy as they engaged in role play during their seminar course. Bhukhanwala and
Allexsaht-Snider (2012) implemented Forum Theater, which allowed the preservice teachers to
reenact dilemmas they encountered while in their internship classrooms. As the presenter reenacted the dilemma, the other preservice teachers were invited to enter the scene and try
interventions. These experiences allowed the preservice teachers to gain a better understanding
of the perspective of both the student and the teacher. They began to display a sense of empathy
toward the struggles the students in their classrooms had, which developed their practice and
student relationships. In another student that took place in a general education setting, Logu and
Kim (2011) investigated early childhood preservice teachers’ experiences with persona dolls,
which represented students in their potential classrooms. Each preservice teacher was provided a
cloth doll with a diverse background which they were to study. Guest speakers who represented
each doll came to their course to share their background and experiences to help the preservice
teachers gain an understanding of that potential students’ perspectives. The persona dolls and
guest speakers instilled a sense of empathy from preservice teachers as they realized the
struggles their dolls had. Findings show this experience helped the preservice teachers confront
their biases and influenced the way they approached their students.
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Moral and ethical considerations. In order for elementary preservice teachers to be
prepared to facilitate character education in their future classrooms, they must be adequately
developed to understand theoretical knowledge in moral development (Rizzo & Bajovic, 2016).
In one study where elementary preservice teachers were taught Kohlberg’s moral development
stages, they reported they felt prepared to facilitate character education in their future classrooms
(Temli, Sen, & Akar, 2013). In that same study, elementary preservice teachers also reported
being a good role model for students was an important attribute to engaging students in character
education. The researchers found the elementary preservice teachers’ in this study believed it
was important for students to develop their own moral values and viewed moral people as those
who kept social peace. In a different study conducted by Sanger and Osguthorpe (2013),
elementary preservice teachers also stated modeling as an important attribute to developing
moral citizens in the classroom. The focus of this study was assessing the preservice teachers’
views of whether students can be taught to be moral citizens. The participants agreed students
can be taught morals in school, and that came from observations of the teacher modeling those
moral behaviors.
With a focus to prepare elementary preservice teachers to facilitate character education,
Nucci, Drill, Larson, and Browne (2005) explored how to work character education preparation
into an already existing elementary teacher preparation program. Over the course of multiple
semesters, the elementary preservice teacher participants in this study learned about moral and
social values theory and applications during their educational psychology course, and then
applied their learning first in reading and social studies methods courses and later in child
development, writing, and fieldwork courses. To apply the moral and social values theories
assignments to write lesson plans that already existed in the course syllabi were modified to put
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an emphasis on moral and social values. Results of this college wide collaboration showed
preservice teachers being sensitive to issues in character education through their teaching. While
teaching, preservice teachers fostered empathy toward characters in stories and saw students
making personal decisions regarding ethical dilemmas they encountered in their lessons, such as
not eating a turkey on Thanksgiving. In each of the studies from this section, character education
preparation had an influence on the preservice teachers’ instructional practices.
Community of Practice
One-shot professional development workshops are ineffective because teachers typically
do not utilize the strategies provided (Lumpe, 2007). A CoP, however, provides ongoing support
and development, allowing teachers to not only apply what they have learned, but also be
supported throughout the process (Lumpe, 2007). Haar and Foord (2008) suggest a community
of practice (CoP), such as a professional learning community (PLC), provides the structure and
support necessary to transform teachers from technicians to professionals. A technical teacher
follows the textbook and already created blueprints to deliver instruction, while a professional
teacher has the creativity and determination to work collaboratively to design and implement
instruction that meets the needs of his/her students (Haar & Foord, 2008). With preparation
programs being a major influence on the instructional decisions elementary teachers make once
they enter the field (Appleton & Kindt, 1999), research to improve the abilities of elementary
science instruction that begins during the preservice phase of development could prevent
challenges regarding efficacy from occurring later. Wenger, McDermott, and Snyder (2014)
claim it is the voluntary nature of CoPs that create an environment of excitement, relevance and
value to the participants. They suggest the following seven principles for designing a CoP: (1)
design for evolution; (2) maintain open dialogue between inside and outside perspectives; (3)
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invite different levels of participation; (4) develop both public and private community spaces; (5)
focus on value; (6) combine familiarity and excitement; and (7) create a rhythm for the
community.
A CoP is a broad designation given to a group of professionals who come together in
some capacity to accomplish a common goal. Communities of practice may take a variety of
forms which fall under different umbrellas, including professional learning community (PLC)
and whole faculty study groups (WFSG). The goal of the CoP is what determines which
umbrella the group falls under as well as which framework the group is working from (Table 6).
Table 6. Comparison of Community of Practice Models.
Model

Theory base

Membership

Leadership

Dufour &
Eaker
(PLCs)

Learning
organization

Principal; shares
decision-making;
provides staff
with information
and training;
model behaviors
congruent with
vision and values;
results-oriented

Murphy &
Lick
(WFSG)

Learning
organization

Membership is a
forgone conclusion
by virtue of status
as a faculty
member; teachers
are assigned to a
collaborative team
to work on
substantive school
issues
Mandatory; entire
school faculty
participates in study
groups of 3 – 8
members; groups
ideally are crossdiscipline and crossgrade level working
on data-driven
student needs

Hord
(PLCs)

Learning
organization

Membership is a
forgone conclusion
by virtue of status
as a faculty
member; size of
learning teams
varies (few people
to whole faculty)

Provided by
principal; should
provide
supportive
conditions within
the school

Leadership is
shared within the
study group;
school
administration
monitors study
groups and is part
of a larger schoolwide leadership
team

Organizational
Culture
Shared mission,
vision and
values drive the
work;
collaboration s
key; innovation,
experimentation
and a focus on
results are vital
aspects
Data-based
student needs
drive the work;
study group
work is a shared
responsibility
among
members; study
groups may all
have a different
focus
Shared vision
and values drive
the work;
collaboration is
achieved
through shared
practice;
cultural shift is
paramount to
becoming a
PLC

Knowledge
Sharing
Discussion is
limited; team
members
collaborate, but
how teams create
new knowledge
and share it with
the whole
organization is not
discussed at length
Work is made
public through
study logs and
action plans; study
groups meet
regularly and may
use protocols for
sharing; whole
faculty sharing on
an annual basis
Teachers
participate in
reflective dialogue;
peer coaching and
feedback are also
ways knowledge is
shared
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Table 6. (Continued). Comparison of community of practice models.
Model

Theory base

Membership

Leadership

Brown &
Duguid
(CoPs)

Situated
cognition,
social
learning

Membership is
voluntary; informal
group of workers
doing the same job

Wenger,
McDermott
& Snyder
(CoPs)

Social
learning

Saint-Onge
& Wallace
(CoPs)

Knowledge
management

Participation is
voluntary;
membership can
either be selfselected or assigned
by the organization;
based on expertise
or passion for a
topic
Voluntary
participation; selfselected or assigned
by the organization;
communities may
center around work
type or strategic
need

Informal
structure; the
community is
egalitarian in
nature
Distributed;
leadership comes
from both formal
and informal
leaders, within
and outside the
community
Provided by both
members and
management

Organizational
Culture
Culture is not
necessarily
supportive of
informal
structures
Organization
values
innovation and
knowledge
sharing

Knowledge
Sharing
Narrative;
collaborative;
socially
constructed; occurs
within community
Occurs mainly
within the
community;
however, exchange
across and at
community
boundaries occurs
when appropriate

Supportive of
CoPs; nurtures
level of trust
and
relationships so
that
collaboration
can occur

Knowledge is
accessed, created
and shared within a
community;
organization
supports
community
networks to share
across
communities

Note. From “Professional Learning Communities and Communities of Practice: A Comparison
of Models, Literature Review” by S. S. Blankenship and W. E. A. Ruona, 2007, p. 4
Regardless of the type of CoP being used, there is empirical support for their success in science
education research.
In one study by Yang, Liu, and Gardella (2018), science teachers met in a PLC for the
purpose of improving their science teaching, specifically focusing on their pedagogical content
knowledge (PCK) and inquiry based teaching practices. The PLC met once a month for 2.5 hours
each time, but a core group of teachers decided to form an additional PLC which met informally
between the monthly PLC meetings. The goal of the additional meetings was to continue
offering support to each other and to continue sharing ideas regarding scientific inquiry
instruction. Results from this study demonstrated that regular attendance in a PLC has a positive
impact on teachers’ instructional decisions regarding inquiry-based science teaching, thus
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improving student science learning. Friedrichsen and Barnet (2018) facilitated a 45-minute
weekly PLC with high school biology teachers who focused on Next Generation Science
Standards (NGSS) curriculum development, instructional strategies, and student assessments.
During the PLC meetings, each teacher took a specific role to ensure goals were being met.
Similar to the teachers in the Yang et al. (2018) study, in between PLC meetings teachers
continued to support each other and share ideas through emails. The researchers found the
specific roles of the teachers provided a supportive environment in which the teachers felt
valued. The PLC model also helped teacher develop and test new tools in their classroom as they
worked together to understand the NGSS.
Alkaher and Avissar (2018) implemented a CoP in a higher education institution with a
goal of producing leaders who will advocate and enact sustainability around the campus. During
the CoP meetings, staff members from the institution met a total of eight times to learn from each
other while creating new knowledge regarding sustainability. Participation in the CoP increased
leadership and advocacy, creating local sustainability activists around the campus. While
working with preservice teachers, Akerson, Donnelly, Riggs, and Eastwood (2012) followed a
bi-weekly CoP model. The CoP focused on improving elementary preservice teachers’ NOS
teaching. The CoP maintained an informal climate by meeting in a coffee shop. Through the
work in the CoP the researchers found that not only did NOS understandings improve, but the
collaboration between the preservice teachers was frequent and supportive due to the CoP that
was established. The elementary preservice teacher participants were comfortable taking risks
and trying new strategies in their internship classrooms and overcame content based barriers with
facilitating NOS instruction in the classroom.
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Summary
A majority of the literature focused on aspects of SSI as one cohesive framework (NOS,
scientific discourse/argumentation, perspective taking and empathy, and moral/ethical
considerations) is not derived from the elementary classroom context. Literature that does exist
from the elementary teaching perspective tends to silo each aspect of the SSI framework,
limiting our understanding of how each of these aspects may be orchestrated to work in unison
producing an optimal impact on students’ epistemological development. Furthermore, the
literature that exists with respect to preparing preservice teachers to facilitate SSI does not focus
on elementary preservice teachers. The research included in this chapter pulled various
disciplines together within the SSI framework to make the case for elementary preservice teacher
preparation in these areas. This study aims to add to the existing conversation about each of these
aspects of the SSI framework in one cohesive study, bringing together all aspects of SSI
instruction in a more holistic manner. After conducting this investigation of elementary
preservice teachers experiences as they teach each aspect of the SSI framework in one unit, the
research base may begin to expand and we will begin to have a better understanding of how to
prepare elementary preservice teachers for SSI instruction.
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CHAPTER THREE: METHODS
Introduction
I implemented a multiple case study to understand the experiences of elementary
preservice teachers as they designed and facilitated socioscientific issues (SSI) lessons. I
facilitated community of practice (CoP) meetings to provide explicit professional learning
experiences focused on each aspect of the SSI framework used in this study: SSI as a context for
nature of science (NOS), scientific discourse/argumentation, perspective taking and empathy,
and moral/ethical considerations (Lederman, 2003; Simmons & Zeidler, 2003; Zeidler & Kahn,
2014). After the elementary preservice teacher participants engaged with each aspect of the
framework in the CoP meeting, they facilitated that aspect in their classrooms and reported their
experiences through electronic diaries. After enacting each aspect of the SSI framework
independently, I observed each preservice teacher facilitate a cohesive multi-day SSI lesson,
including all aspects of the SSI framework. Through this process, I gained an understanding of
how these elementary preservice teachers experienced planning and enacting SSI lessons.
In this chapter I will reiterate the purpose for the study, research questions guiding this
study, present the design for the study, introduce the participants and describe the recruitment
processes, and make statements regarding quality criteria, ethics and diversity, and limitations.
Purpose
The purpose of this study is to explore elementary preservice teachers’ experiences as
they engage with the SSI framework through the participation of CoP meetings and
implementation of SSI lessons. There is existing research that focuses on SSI with elementary
50

preservice teachers (e.g. Cook & Buck, 2013; Matkins & Bell, 2007; Yapıcıoğlu & Kaptan,
2017), however, these studies aim to develop skills, such as scientific literacy or understandings
of NOS, and do not focus on preparing elementary preservice teachers to facilitate SSI. There is
evidence of researchers beginning the process of helping elementary preservice teachers become
acquainted with planning SSI lessons (Evagorou, Guven, Mugaloglu, 2014; Forbes & Davis,
2008), but there is no current research that focuses on preparing elementary preservice teachers
to enact these SSI lesson plans. Simmons and Zeidler (2003) and Lederman (2003) discuss skills
necessary for teachers to successfully implement SSI lessons while Zeidler and Kahn (2014)
describe the features of SSI curriculum. These skills and features of SSI provide the framework
for this study and were the focal point of professional learning meetings in which the participants
engaged. Through the professional learning experiences and enactment of the SSI framework in
the elementary classroom, this research will begin to close the gap that exists concerning
elementary preservice teacher preparation in facilitating SSI lessons.
Research Questions
The research questions presented in this section allowed me to gain an overall
understanding of the elementary preservice teachers’ experiences as they learned about, and
facilitated, the SSI framework used in this study. Rationales for each individual question, which
are embedded in the extant literature, have been previously presented in chapter one.
RQ1. How do elementary preservice teachers experience engaging with aspects of socioscientific
issues?
RQ1a. How do elementary preservice teachers experience aspects of socioscientific
issues during community of practice meetings?
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RQ1b. How do elementary preservice teachers experience aspects of socioscientific
issues while enacting science lessons?
RQ2. What do elementary preservice teachers identify as important in terms of affecting their
instructional decision-making?
RQ3. Which aspects of socioscientific issues are observed as preservice teachers facilitate
socioscientific issues lessons?
Research Design
Working from an interpretivist perspective, I implemented a multiple case study design to
gain an in-depth understanding of each elementary preservice teachers’ experiences as they
engaged with SSI. The preservice teacher participants were active members in a CoP and
attended weekly meetings to learn about each aspect of the SSI framework and plan their science
lessons to include each aspect. After facilitating their science lessons, each participant recorded
reflections about their experience in an electronic journal. The preservice teacher participants
were also observed during their science teaching which was followed by an interview, where
they provided a more holistic account of their overall experiences.
Interpretivist paradigm. The interpretivist paradigm explains that knowledge of the
social world is constructed in each person differently through the way words and events are
interpreted in different situations (Blaikie & Priest, 2017; Stake, 1995). This multiple case study
explored the unique interpretations of the experiences of each preservice teacher participant as
they learned about, and facilitated, each aspect of the SSI framework. Blaikie and Priest (2017)
describe interpretivism as an approach to research that aims to describe and understand an area
of social life by immersing yourself in that world and learning about those who inhabit it. My
role in the CoP meetings was primarily as a facilitator, although there were also opportunities to
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be a collaborator as the preservice teacher participants began to plan and share ideas for how
they will engage their students in SSI lessons. Participating in the conversation with the
participants allowed me to gain a better understanding of how the preservice teachers were
thinking and feeling about teaching SSI lessons. Additionally, entering the classroom and
conducting observations of the preservice teachers as they enacted SSI lessons allowed me to
understand the context of teaching experiences.
Multiple case study. Case study research focuses on an in-depth analysis of a single unit
of study (Flyvberg, 2013; Stake, 1995). The goal to engaging in case study research is to
understand an individual unit’s activity within specific circumstances (Stake, 1995). When a
researcher engages in a multiple case study, he or she is interested less in the particular case, and
more in a phenomenon, population, or general condition where a number of cases may be studied
together (Stake, 2005). Stake (2006) refers to this phenomenon being studied as a “quintain”. In
the current study, multiple elementary preservice teachers, who individually make one case of
this multiple case study, shared a common experience of participating in CoP meetings and
facilitating SSI lessons. This common experience of engaging in the CoP is the quintain.
Stake (2006) explains that in multicase studies, each case must be similar in some way.
Stake goes on to explain that functions and activities lack the specificity to be considered a case,
however, a case may be a host for functions and activities to be investigated. The cases in this
current study are all elementary preservice teachers who act as a host for their experiences as
they participate in activities, such as learning and teaching, with the SSI framework. Stake
(2006) asserts that before a researcher can examine the activities of each participant, he or she
must understand the case, and in qualitative case study, to understand the case means to study the
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phenomenon in the context of the real world. I interacted with each case participant in the
authentic environment of the CoP meeting and the elementary classroom.
Stake (1995) explains the case as a bounded system, or an object rather than a process.
Each case in this multicase study is the elementary preservice teacher and they are each bounded
by their context of their shared experiences engaging in the CoP meetings and the facilitation of
the SSI framework. Each case is also bounded by their time in the program because they are all
final interns who report to their field experience five full days per week.
Context
The participants in this study were elementary preservice teachers in their final internship
of the elementary education program at a large university in the Southeastern part of the United
States. Each participant was in the process of completing his or her final internship at an
elementary school that serves grades kindergarten through fifth grade students. The elementary
schools where the final interns were completing their internships ranged from 2.6 miles to 8.2
miles from the university and were located in a major school district in the surrounding area.
School site A. School site A was a public elementary school serving grades K-5 and
located 2.5 miles from the university. Student hours are 7:40am – 1:55pm Tuesday through
Friday with early release every Monday at 12:50pm. There are 799 students enrolled in this
elementary school with the following demographics: 2.88% Asian, 45.81% black, 19.90%
Hispanic, 0.63% Indian, 7.76% multiracial, and 23.03% white. Seventy-seven percent of the
students in this school are designated as economically disadvantaged and enrolled in free or
reduced lunch, designating school site A as a title-one school. There are four kindergarten
classes, five first-grade classes, five second-grade classes, seven third-grade classes, five fourthgrade classes and six fifth-grade classes. School site A has a mandatory uniform policy.
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Academically, the school has identified third-grade reading and fourth-grade math as areas in
need of improvement on their school improvement plan. School site A has acknowledged they
have an increasing percentage of mastery on science standardized assessments and it is not an
academic area of concern or focus. On the school improvement plan school site A described the
teachers to focus on science curricula, which explains why science performance on standardized
assessments is improving.
School site B. School site B was a public elementary school serving grades K-5 and
located 8.2 miles from the university. Student hours are 7:40am – 1:55pm Tuesday through
Friday with early release every Monday at 12:50pm. There are 771 students enrolled in this
elementary school with the following demographics: 3.63% Asian students, 8.43% black
students, 41.63% Hispanic students, 0% Indian students, 7.65% multiracial students, and 38.65%
white students. Based on the percentage of students enrolled in free and reduced lunch, this
school is designated as a non-title one school. There are six first-grade classes, six second-grade
classes, six third-grade classes, six fourth-grade classes, and six fifth-grade classes. There is no
uniform policy in place at school site B. On their school improvement plan, School site B
identified science as the academic area showing most improvement on standardized assessments.
During past academic years the school focused on science by incorporating science questions on
the morning news, emphasizing science vocabulary, and monitoring student progress as a school
in science.
Participants
Since the participants were in their final internship, all coursework had been completed
with the exception of their seminar course and a course titled “teacher as researcher”, which both
meet outside of the regular teaching times. During their final internship, participants reported to
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their school site during the regular school week, Monday through Friday. The final interns held
regular teacher reporting hours, which varied slightly by school depending on student start and
end time (Table 7). Throughout the semester of their final internship, the responsibilities of the
elementary preservice teachers gradually increased until finally, by week seven of the semester,
they were responsible for planning and teaching all subject areas. This information is provided in
more detail in a document titled “Final intern - CT guidelines 2019” as Appendix A.
Table 7. School Site Information.
School site

Distance from university Intern report days and times

School site A 2.6 mi.

7:10am - 3:10pm

School site B 8.2 mi.

7:30am - 3:00pm

Participants were elementary preservice teachers who volunteered to participate in the
study and met specific inclusion criteria. The inclusion criteria and rationale for each criterion
are listed below.
•

Elementary preservice teacher
Rationale: This study aims to fill the gap in the literature concerning preparing
elementary preservice teachers to facilitate SSI in the classroom. Therefore, in order to
meet the needs of this study the participants must have been elementary preservice
teachers.

•

Completing final internship
Rationale: Preservice teachers in their final internship have more responsibilities than
their peers in earlier semesters of the elementary education program with respect to
making instructional decisions and enacting them. Additionally, final interns are in the
classroom a full five days per week as opposed to their earlier levels of internship which
requires preservice teachers to report one or two days per week. Having more
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responsibility with instruction and more time in the classroom provides more
opportunities for the facilitation of SSI.
•

Internship takes place in a K-5 classroom responsible for science instruction
Rationale: Many schools in the area where this study took place include elementary
classrooms that are departmentalized in a content area, or only facilitate instruction in
either English language arts (ELA) or math and science. Because there is a possibility of
a final intern being placed in a classroom that is responsible for facilitating instruction
only in ELA, these inclusion criteria ensure the preservice teacher will have the
opportunity to facilitate SSI during science instruction.

•

Must have been previously enrolled in my science methods course or have had significant
past experience working with SSI
Rationale: Existing literature suggests informed views of NOS are foundational in the
development and facilitation of SSI lessons (Abd-El-Khalick, 2003; Simmons & Zeidler,
2003). To ensure participants have been provided with explicit NOS instruction, they
must have taken my science methods course. Furthermore, having been enrolled in my
science methods course in the past, the preservice teacher has some background on SSI.
The syllabus from the course, which outlines the NOS and SSI topics taught during the
methods course, is included in Appendix B. Having this background and preparation
prior to participating in the study allowed me to expand on these understandings instead
of beginning to build basic understanding of SSI.
Number of participants. With the targeted population being elementary preservice

teachers in their final internship who have taken my science methods course, I solicited
volunteers from three cohorts. Therefore, this opportunity was offered to approximately 64
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elementary preservice teachers. Of those 64 preservice teachers, five volunteered for the study.
Details about each of these five participants are shared in-depth in chapter four.
Recruitment. With inclusion criteria of final interns who have previously taken my
science methods course or engaged with SSI in the past, the opportunity to volunteer for
participation in the study was solicited to three cohorts of elementary preservice teachers who
were completing their final internship in the spring semester of 2019. I began recruiting
participants by sending an email to every student in each of the three cohorts. Since I was the
science methods teacher for the students, I had a previous relationship with the students in each
cohort, which eased the level of comfort for sending and receiving the email. In this email,
details of the study, as well as the participants’ responsibilities during the study, were described
(Appendix C). I provided time for the preservice teachers to consider participating during the
week, and then attended their seminar course the following week. I had made contact with their
supervisors previously and had their support to come into the course and recruit participants.
During the seminar course visit, I reiterated the expectations for participating in the study (e.g.
participation in the CoP, maintaining a journal, facilitating SSI lessons, and being interviewed),
as well as explained how participating in the study may help their science teaching practice.
Specifically, I discussed the benefits of planning science with a support group of peers during the
CoP as well as the opportunity to continue developing their science teaching skills with formal
structure. At the end of the seminar course visit I invited interested preservice teachers to send
me an email expressing their interest. One week after visiting the seminar course I sent one final
email to the three cohorts to make one last effort to recruit.
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Data Collection
Throughout this case study I collected three main sources of data: (1) interviews; (2)
observations; and (3) documents (Thomas, 2016). These data sources helped me thoroughly
answer my research questions, which are summarized in Table 8. More in depth descriptions of
each data source are described below.
Table 8. Research Questions and Data Sources.
Research questions

Data Sources

RQ1

Community of
practice transcripts
Participant journals
Interviews (2 semistructured)

How do elementary preservice teachers experience engaging
with aspects of socioscientific issues?

RQ1a How do elementary preservice teachers experience aspects of
socioscientific issues during community of practice meetings?

Community of
practice transcripts
Participant journals

RQ1b How do elementary preservice teachers experience aspects of
socioscientific issues while enacting science lessons?

Teaching
Observations - 2
Interviews
Participant journals

RQ2

What do elementary preservice teachers identify as important
in terms of affecting their instructional decision-making?

Community of
practice transcripts
Participant journals
Interviews

RQ3

Which aspects of socioscientific issues are observed as
preservice teachers facilitate socioscientific issues lessons?

Formal Observations

Community of practice meetings. At the beginning of the study, the preservice teachers
participated in a series of six CoP meetings where they engaged with an interactive PowerPoint
through the Nearpod application, as well as hands-on activities, to learn about each aspect of the
SSI framework and planned their science lessons for the next week to incorporate that aspect.
The aspects for the CoP meeting topics were based on the considerations for teacher
knowledge/skills, the features of SSI curriculum and SSI selection criteria as communicated by
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Lederman (2003), Zielder and Kahn (2014) and Simmons and Zeidler (2003), which were
previously outlined in chapter one and linked to extant literature in chapter two. The structure of
each CoP meeting followed Haar and Foord’s (2008) four stages of PLC meetings: (1)
informational meeting; (2) learning meetings; (3) application meetings; and (4) a reflection,
collaboration, and evaluation meeting. During the learning meetings, the preservice teachers
participated in activities and/or discussions to help them understand the SSI framework. These
activities and discussions were selected based on empirical evidence cited in chapter two. Topics
and activities for each CoP are outlined in Table 9 and described in more detail below.
After learning about the aspect in the CoP, the preservice teachers planned their science
lessons for the following week and found ways to incorporate the aspect into their instruction.
Throughout the week, after they enacted that aspect during their science instruction, they wrote
about their experiences in an online diary. I provided prompts to guide their diary entries to
ensure they were reflecting upon their experiences as well as sharing memorable moments that
may have occurred during the lesson (Appendix D). When they arrived to the next CoP meeting
time was dedicated at the beginning of the meeting to share their experiences with the group. I
audio recorded and transcribed each meeting, which provided insight into how each preservice
teacher experiences the aspects of the SSI framework as well as what they discuss as important
to their instructional decisions.
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Table 9. Topics of Community of Practice Meetings.
Meeting
number

Stage

Topics for agenda

Activities

CoP #1

Informational
Meeting

Focus of the study
Set group norms
Identify group
domain (reason for
participating)
Review focus
definition of SSI

Engage in mini-SSI lesson to
discuss aspects of SSI

CoP#2

Learning Meeting

Views of NOS
SSI as a context for
NOS

Administer the VNOS-D+
Review aspects of NOS
Mini-SSI to model SSI as a
context for NOS
Explicit, reflective NOS

CoP#3

Learning Meeting

Multiple perspectives
/ Empathy

Role taking - Four role taking
levels
Peer talk
Story telling
SSI perspectives

CoP#4

Learning Meeting

Scientific discourse
Argumentation

Peer talk
Claim, evidence, reasoning

CoP#5

Learning Meeting

Moral and ethical
considerations

Transactive discussions
Children’s literature
Ethics in scientific decisionmaking

CoP#6

Application Meeting

SSI selection
Science content
building
Lesson planning

Collaborative planning time- use
school/district planning tools to
identify SSI and build content
knowledge

CoP#7

Reflection,
Collaboration, and
Evaluation Meeting

Group reflections and
feedback

Context of the CoP meetings. Each CoP meeting took place in a conference room on the
university’s campus Thursday evenings from 4:00 – 6:00pm. The conference room had one large
rectangle table with 8 chairs around it. During the CoP meetings we all sat randomly around the
table facing each other. At the front of the room was a small white board which was used to
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record any thoughts or brainstorming during planning time. Since the preservice teachers were
arriving directly from their internship, I provided a light dinner at each of the meetings and we
ate as we engaged in our activities and discussions. During first CoP meeting, the participants
determined the expectations for all members of the CoP. These expectations are described in
more detail below. Each CoP meeting thereafter opened with a review of these expectations.
After reviewing the expectations for the group, each CoP meeting also began with designated
time for each participant to share their experiences facilitating science the week prior. After each
participant shared, we moved onto the focus activity for that meeting. For each CoP meeting the
preservice teachers were asked to bring their curriculum map/pacing guide and any materials (i.e.
textbooks, descriptions of inquiry investigations, etc.) they might use to guide their lesson plans.
To audio record each CoP meeting, I placed my computer in the center of the rectangular
table and recorded the conversations using the Photobooth application. Due to the setup of the
room and the way we were seated around the table, the conversations were only audio recorded
and did not include video. Immediately after the CoP meetings the recordings were uploaded to a
secure Box account for storage and the files were deleted from the computer. Each individual
CoP meeting is summarized below.
CoP meeting number one. Haar and Foord (2008) posit the importance of determining
the purpose, which they refer to as a domain, for joining a CoP in the very first meeting.
Therefore, during the informational meeting, each preservice teacher introduced themselves by
sharing their school, grade level, the subjects they were required to teach and his or her reason
for joining the CoP. Based on their reasons for joining the CoP we collaboratively determined
our group purpose was “to improve our science teaching practice”. After identifying our purpose
we discussed what we would need to do in order to maintain a proper level of respect and
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commitment to the work we were conducting. The group made the following list of
expectations: (1) arrive on time; (2) come prepared; (3) participate and share your ideas; (4) stay
on topic; (5) respect everyone’s opinions; and (6) don’t be afraid to have a different opinion.
Once the expectations were set the group opened their computers and took the Views of Nature
of Science Part D + (VNOS-D+) instrument (Lederman, Abd-El-Khalick, Bell, & Schwartz,
2002). This open-ended questionnaire assessed their understanding of key tenants of NOS,
including empirical scientific knowledge, observation and inferences, scientific theory and law,
creativity and imagination in science, the social and cultural embeddedness of scientific
knowledge, and the tentative nature of scientific knowledge. I provided the time during the CoP
meeting to complete the instrument because I wanted to minimize the amount of personal time
they were completing tasks for the study. Once the VNOS D+ instrument was completed we
engaged in a discussion about the format of the study, the tasks they would complete throughout
the study, and set up their accounts on Box and Canvas, which is where resources for the study
were shared and collected.
CoP meeting number two. The second CoP meeting was our first learning meeting,
which we had a focus on NOS. I facilitated the periodic table activity (Lederman Depository,
n.d) where I provided the preservice teachers an incomplete set of attribute cards that are
uniquely designed by color, symbol, and shape. The preservice teachers had to use their NOS
skills of empirical evidence, subjectivity and creativity, as well as scientific inquiry, to categorize
the cards and determine which card is missing from the set. After the preservice teachers worked
collaboratively to complete this task they shared their findings. We then discussed how their
subjectivity, creativity and evidence-based reasoning played a part in their conclusion concerning
which card was missing. This led into a discussion about aspects of NOS and how SSI is a
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context for explicit, reflective NOS instruction (Khishfe & Abd-El Khalick, 2002). Preservice
teachers were tasked with incorporating NOS into their instruction for the following week and
the remaining time in the CoP meeting was spent collaborating with each other as they planned
their science instruction for the next week to incorporate explicit, reflective NOS instruction.
CoP meeting number three. After our review of expectations and sharing time, CoP
number three opened with another decontextualized, or non-embedded, NOS lesson: the email
lab (Lederman, Gnanakkan, Bartels, & Lederman, 2015). During this activity the preservice
teachers worked in small groups of two or three and were provided with an envelope of 16
emails that were sent between two fictitious people. The preservice teachers were instructed to
remove four emails from the envelope and to begin to develop a story about these two people
based on conclusions they draw from the data from the emails they are analyzing. Once the
preservice teachers have a story constructed they shared their story with the other group.
Through this experience sharing their stories they critiqued the other group’s story and
considered the data they had missed on the emails. After their discussions they removed four
additional emails from the envelope and began to use that data to add or change their story. This
process continued for one more round. Through this process the preservice teachers learned: how
to analyze evidence to form conclusions, conclusions are subjective and creatively developed,
how science is collaborative, and that science changes when new evidence is provided. This
activity then led into our second aspect of the SSI framework: perspective taking.
As the preservice teachers discussed with each other they were all experiencing that even
though the same data was provided, they each had different perspectives concerning what the
data meant. Bringing this to their attention was a segue into providing them a handout of Selman
and Byrne’s (1974) four role taking levels, which was discussed in chapter two. We discussed
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the different levels in this framework and what each would look like in the classroom. We set a
goal for how to help our students reach either level 2: self-reflective role taking or level 3:
mutual role taking. I provided the preservice teachers with research-based practices (discussed in
chapter two) of how to facilitate perspective taking in their classrooms (e.g., Through literature,
role playing/readers theater, written reflections, or peer-to-peer discussions). The last part of this
CoP meeting was spent planning their science lessons for the following week to include
opportunities for students to engage in both NOS and perspective taking.
CoP meeting number four. During the fourth CoP meeting, we began discussing the
next aspect of the framework: argumentation/scientific discourse. We began with the context of
the primary classroom and what scientific discussions would look like (claim, observation and
evidence) based on Nunez et al.(2018). I then provided the preservice teachers with Zeidler et al.
(2003) condensed version of five levels of argumentation and we discussed what each level of
argumentation might look like in a primary and intermediate classroom. We also spent time
defining the different parts of an argument (i.e. Claim, counter-claim, rebuttal, warrant, backing).
Since the preservice teachers had previous experience with facilitating perspective taking in their
classrooms from the previous week, we also connected the importance of the students’ abilities
to understand various perspectives while engaging in scientific discussions/argumentation. Once
we discussed the scientific discussions and argumentation, the preservice teachers began
planning their science lessons for the following week to incorporate NOS, perspective taking and
discussions/argumentation. To assist their planning, the preservice teachers received copies of
templates they might use in their classrooms, focusing more on peer-to-peer talk at the primary
levels (Dovingo, 2016) and the utilization of claim, evidence and reasoning templates at the
intermediate level (McNeill & Martin, 2011).
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CoP meeting number five. The focus for this fifth, and final, learning meeting was
moral and ethical considerations. Rizzo & Bajovic (2016) assert that elementary preservice
teachers must be aware of the theoretical foundation of moral development before they will be
able to adequately facilitate character education in their classrooms. To fulfill this need, I
provided an outline of the neo-Kohlbergian schemas of moral reasoning (Rest et al., 2000) and
we discussed what each schema would generally look like in the primary and intermediate
elementary classrooms. After this discussion we looked at the framework for functional scientific
literacy (Zeidler & Keefer, 2003) and identified how the schemas for moral reasoning influence
the way students approach issues to achieve functional scientific literacy. This led to a discussion
of what scientific literacy means and ways we can improve our students’ functional scientific
literacy skills. A component of this discussion included a presentation of research-based
instructional methods that have been used to improve moral and ethical considerations in K-5
education (e.g. asking students to reflect on what they think is right, using children’s literature
with character traits students could relate to, or modeling making decisions based on values). The
rest of the time in the CoP meeting was spent planning their science lessons to include NOS,
perspective taking, discussions/argumentation, and moral/ethical considerations.
CoP meeting six. Our sixth meeting was slightly different because it was our application
meeting. The entire two-hour block of time was spent planning their multi-day SSI lessons. To
increase the collaboration among participants I asked each preservice teacher to share what they
were considering for their SSI and why. The preservice teachers also shared any initial
challenges they were encountering as they were conceptualizing their lessons. Throughout the
planning time the preservice teachers would ask the group a question and talk their ideas out with
one another. When they left the meeting most of them had completed their five day lessons.
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Others had a good outline from which to continue writing their plans. At the end of the meeting
we scheduled the days and times each participant would be observed teaching their lessons.
CoP meeting seven. The final CoP meeting that took place was a
reflection/collaboration/evaluation meeting. This CoP meeting occurred at the very end of the
semester after all participants had taught their SSI lessons. During this meeting I asked the
preservice teachers to share their overall experience with the group. Specifically, I asked them to
remind us of their grade level and SSI topic, share one thing they learned about themselves as a
teacher, one thing they learned about SSI, something they enjoyed, something they would do
differently, if they see themselves facilitating SSI lessons in their future, and anything else they
would like to share about their experience. As each participant shared they made connections
with each other as well as shared different perspectives. This meeting was helpful for me to hear
what the preservice teachers remembered about their experiences after a couple weeks of being
finished with their SSI lessons. It was also interesting to hear how the study influenced some of
the preservice teachers’ practice after the lessons had been completed.
Artifacts: Participant reflective diaries. Throughout the process of facilitating each
individual aspect of the SSI framework, the participants maintained an electronic diary where
they will made daily entries about their experiences teaching science and incorporating aspects
of SSI. The participants were provided with prompts to guide their diary entries (Appendix D)
which focused on instructional methods for each aspect of SSI, their emotional experiences (e.g.
feelings) as well as events or moments during their lesson they would like to share. These
interval-contingent diaries were artifacts from the preservice teachers’ instruction and allowed
the participants to share their ideas, reflections, thoughts, emotions, actions, reactions, and
conversations from the day (Thomas, 2016). Having a record of these diaries allowed me to gain
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an understanding of how each preservice teacher was experiencing enacting aspects of SSI and
also provided insight into any obstacles the preservice teacher may have experienced.
Observations. While multi-day SSI lessons typically last five days (e.g. Dolan & Zeidler,
2009), this was true only for four of the five participants in this study who decided to facilitate
new content with their SSI. One participant planned and facilitated a two-day SSI lesson that was
focused on reviewing content that was previously taught. The schedules of the participants
allowed me the opportunity to observe every lesson in the multi-day unit facilitated by each
participant.
By entering the real-world context of the classroom and conducting observations of the
preservice teacher, I acquired a better understanding of each preservice teacher (Stake, 1995).
The observations were structured and focused on the specific aspects of the SSI framework the
preservice teachers learned about during the CoP meetings (Thomas, 2016). The observation tool
I used is a tool that was utilized during my pilot study in a previous semester and can be found in
Appendix E. The tool helped me remain focused as I was observing the preservice teachers. I
used the tool to write notes about the frequency and method of how the preservice teacher
engaged his or her students in each specific aspect of the SSI framework (e.g., nature of science,
scientific discourse/argumentation, perspective taking/empathy, and moral/ethical
considerations). Missed opportunities for engaging students in an aspect of the framework were
noted as well and served as discussion points during the interviews. These observations allowed
me to see first-hand what instructional decisions the preservice teacher had made. Entering the
classroom also provided me with an understanding of the context in which the preservice teacher
is facilitating these lessons.
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In addition to observing the SSI lessons, I observed the preservice teacher facilitate a
lesson in another subject area at least one time. To work this into my schedule I would either
arrive early or stay after the science lesson was taught. I wanted to observe the preservice
teachers during times other than science so I had a more complete picture of the preservice
teacher and the context of their classroom. During these times I took notes concerning classroom
management techniques, student engagement, and CT involvement. This provided a more
holistic view of each case.
Interviews. After each observation, I conducted a semi-structured interview, which
allowed the preservice teacher to share details about his or her experiences with planning and
enacting the SSI lessons. The interviews took place at different locations for each participant at
each of the different schools. Some interviews were conducted at a table in a quiet corner of the
media center in the school while other interviews were conducted at a table in the center of the
pod of classrooms or in a small vacant office in the center of the pod. Regardless of the location
of the interviews, all were completed in a space that was not being used so we had complete
privacy. Having privacy during the interviews was important so the participants would feel safe
to share any information about their experience they felt they needed to.
The interviews were video recorded and transcribed to capture both the words that were
spoken and the expressions and nonverbals that were displayed. While conducting the
interviews, I utilized a flexible protocol that included a series of open-ended questions and topics
(Roulston, 2013). The questions and topics on the protocol, which may be found in Appendix F,
were inspired during the pilot for this study, information gathered from lesson plans, and things
that were observed during the teaching episodes. Since the interview was semi-structured in
nature, I followed each question with additional probing questions to gather further information
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and details. While engaged in the interview, I began analyzing the participants’ responses by
asking for clarification of interpreted meanings, ensuring I was understanding his or her
experience as intended (Ezzy, 2002).
Summary of data sources. My data gathering techniques allowed me to gain a deep
understanding of each case at various times throughout the study and provided a different angle
from which to view each participant (Stake, 1995). My data sources informed my research
questions and provided a substantial amount, and diverse set, of evidence to support my findings.
Data Analysis
In this study, I collected multiple sources of data for each participant and analyzed each
case individually through a series of coding and theme identification. I then engaged in crosscase analysis to compare and contrast my findings. To begin my analysis process, I created a
folder in the Box account for each participant and placed each data source for that participant in
the folder. Once the data were organized I opened the folder for one participant and analyzed all
data sources for just that one participant (details for how each data source was analyzed are
described below). After each specific data source was coded, I looked within that one data source
and identified repeated codes. If the same codes were repeated at least three times within a data
source, I recognized it as a pattern and typed this pattern into a separate table on a new Word
document that would later be used for cross-case analysis. These pattern codes were not only
used during cross-case analysis but also helped me identify the patterns within each individual
case and contributed to what was included in each participant’s description in chapter four. To
prepare for cross-case analysis I created a table in a second Word document that had each
participant’s pseudonym listed across the top row and each data source listed in the left-hand
column (Appendix G). Each pattern that had been identified for each individual participant from
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each data source was listed in the corresponding cell within the table. This organizational
technique allowed me to easily look across the pattern codes for each individual participant and
identify themes. To identify themes during the cross-case analysis, the pattern had to appear in at
least three of the five participant’s profiles, but could come from any data source. My method of
analysis for each data source is described in more detail below.
Community of practice meetings. To transcribe the recordings of each CoP meeting, I
uploaded the audio file to the online software program oTranscribe, which allowed me to work
with the audio and the document transcription in the same program. As I listened to the
conversations that took place during the meetings I transcribed orthographically, or verbatim,
and added punctuation to improve readability and comprehension. I determined the type of
punctuation based on my interpretation of the meaning behind the spoken word due to tone
inflection and pauses. If a participant laughed, sighed, or made any other wordless form of
expression, it was noted in parentheses. Once the meeting was transcribed completely I imported
it into a Word document where I was able to begin coding.
After transcribing I began reading through the transcripts and assigning structural codes
to chunks of text that had similar topics. These codes informed me of what was being discussed
at a specific time and provided context as I added descriptive codes later. For example, there
were times during the CoP meeting where participants were learning about aspects of SSI or they
were planning for aspects of SSI so I coded those segments of the transcription accordingly. This
became an important code to denote as I further analyzed the dialogue.
My second and third codes occurred simultaneously as I coded the transcript for
descriptive and emotion codes. I added descriptive codes to excerpts of text that were similar in
topic. Emotion codes were added next to the descriptive codes to describe how the participant
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was feeling while discussing that topic. At times the emotion code came directly from the
participant and I employed InVivo codes, placing their words in quotation marks. Other times I
interpreted the participant’s emotions based on annotations of expressive tones in the transcript
or key words commonly associated with specific feelings.
Once these three codes were in place I looked across the codes for frequency. When I
noticed the same code re-occurring I highlighted it and moved it to a separate Word document
for further analysis. This step of interacting with the codes developed the pattern codes I used to
develop themes during cross-case analysis.
Reflective diaries. Reflective diaries were already in Word documents that had been
submitted by the participants. The diaries were divided first by week and then by day with the
guiding questions listed each day. The responses from the preservice teachers’ reflections were
typed into the template. To code the diaries I added one column to the right of their responses to
the questions, which is where I placed descriptive codes focused on describing how they
responded to the guiding questions. As I read the participant’s response to the questions I coded
based on whether she: (1) was sharing a reason for an instructional decision; (2) was sharing an
emotion she was feeling at a specific time; (3) discussing how she incorporated a specific aspect
of SSI; or (4) describing the context of her teaching experience.
Once all reflective diary entries were coded I categorized the codes to identify patterns.
To engage in this process I looked across each day in the diaries and found which codes were
repeated. I highlighted these similar codes and copy and pasted the codes with corresponding
evidence into a separate table in another Word document. Isolating the codes with evidence
allowed me to identify which codes occurred most often throughout the reflective diaries. This
allowed me to easily identify patterns within the participants’ diaries.
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Observation field notes. Field notes from observations were recorded on hard copies of
the observation protocol. One protocol form was used per day of the SSI lesson and was divided
into aspects of SSI (nature of science, perspective taking, empathetic concerns, moral and ethical
considerations, objectivity, science content connections). While the protocol provided me a
scaffold for focused observations, this may also have acted as a limitation, where I was only
focused on those specific aspects of SSI and may have missed opportunities to observe
unexpected pedagogical occurrences. Since the notes were already recorded in a designated
space for each aspect of SSI, to analyze this data I created a new Word document and typed my
field notes in a table that organized each day chronologically from left to right with each aspect
down the far left column. Reorganizing the data this way allowed me to easily see patterns
among each SSI aspect. These patterns were placed in the table that would later be used for
cross-case analysis.
Interviews. Interviews were both audio and visual recorded, which allowed me to
capture many nonverbal cues. Interviews were transcribed verbatim with punctuation added to
improve readability. Punctuation was decided based on tone inflection and my understanding of
basic sentence structure. To capture the nonverbal cues from the participants, notes in
parentheses indicating when there was a gesture or wordless speech, such as a sigh or laugh,
were added. To analyze the interview transcripts I added two columns next to the transcription
for my codes. One column was for my descriptive codes and the second column was for emotion
codes. Descriptive codes were assigned to chunks of dialogue and were focused on describing
what the preservice teacher was discussing at the time. Emotion codes from the interviews were
often InVivo codes, coming directly from the participant.
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After each interview was coded for descriptive or emotion codes, I looked across all
interviews and examined the codes for repetitiveness. Each time a code was repeated at least
three times, it was identified as a pattern and placed in the table that would later be used for
cross-case analysis.
Cross-case analysis. Once each individual participant’s data had been analyzed and
patterns had been placed in the cross-case analysis table, I looked across each pattern code to
identify themes across the participants. When I analyzed the patterns I was not only looking for
repeated codes, but also repeated trends. For example, as I was analyzing the patterns that
emerged during CoP meetings, I looked at both the patterns and the changes participants went
through as the CoP meetings progressed. Identifying trends within the patterns provided a more
nuanced understanding of how the participants’ experiences were similar and different. The
themes identified during this process were then placed in a comprehensive table along with
evidence that supports the theme, which will be shared and elaborated on in chapter 4.
Researcher’s Role
Due to the nature of this qualitative case study, my role as a researcher was also one of
collaborator and facilitator. Because of my involvement throughout the study, my prior
relationship with the participants was instrumental in gathering data concerning their
experiences.
During the CoP meetings I was both the facilitator of content and a collaborator with the
preservice teachers. I designed the meetings and determined the content that would be shared
during the meeting, but was also responsible for providing guidance and support as the
participants engaged in the learning process while also communicating their needs and concerns
regarding each aspect of SSI focused on during the meeting. In the reflective diaries some
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participants used it as a method for maintaining a running dialogue with me throughout the week,
adding questions they had about events that occurred during their school day and asking for help
with planning. These organically added components to the diaries provided additional insight
into the participants’ experiences and would not have occurred if they did not feel comfortable
with me. In order for classroom observations to occur, I not only needed a relationship with the
participants, but I also needed to build a rapport with each collaborating teacher. At the
beginning of the study I met with each collaborating teacher to build this relationship, open lines
of communication, and establish trust. During the semi-structured interviews there were times
when I shared my own personal experiences as a teacher to create a climate of understanding
where the preservice teachers felt safe to share their feelings (Roulston, 2013).
My role was not only greatly involved throughout the study, but also during the data
analysis. As I analyzed the data I was interpreting the information through my lens. Due to the
nature of subjectivity and the humanistic aspect involved in qualitative research, my background
with the participants and my past experiences with teaching and SSI influenced the codes and
themes that were identified during the analysis.
Quality
Without the strong rapport I had with the participants, the depth of information they
chose to share about their experiences would not have been as rich. Gaining an understanding of
the participants’ experiences throughout the process of engaging with SSI requires significant
contextualization. Collecting various data sources from multiple contexts improved my ability to
capture the authenticity of each participant and restrict potential limitations to my gaining an
understanding of their overall experiences. For instance, in lieu of relying solely on each
participant’s commitment to maintain their daily reflective diary during the enactment of the SSI
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framework and answer honestly during interviews, I also collected data by recording the
conversations that occurred in the context of the CoP meetings and entered the field to conduct
first-hand observations of the enactment of SSI lessons. The additional data sources enhanced the
perspectives of their experiences and provided me with an opportunity to have a more holistic
understanding of the context of each case.
Credibility
From the multiple data sources I engaged in methods triangulation as I examined the
preservice teachers’ experiences from the different vantage points (Thomas, 2016). As each data
source was analyzed and codes were repeated, they became patterns. As those patterns were
repeated throughout the multiple data sources, they became themes. The frequency and
consistency of these themes matriculated into the findings, or conclusions I drew from the data
sources. Additionally, the various times at which data was collected throughout the study
captured the preservice teachers’ experiences at that particular moment, which strengthened my
findings as I triangulated data sources as well as the methods (Patton, 1999).
Transferability
The decision to recruit participants who are typical of the elementary preservice teacher
population increases the opportunity for transferability to similar cases. Transferability in case
study research is explained as the judgement that can be made based on the conclusions from the
data that has been collected (Thomas, 2016).
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Ethics
Prior to their participation in the study my relationship to the participants was as their
science methods instructor and, for one participant, the instructional planning instructor. Having
a history with the participants provided a foundation of trust and rapport that allowed me to
maintain our professional relationship while also having the ability to make connections with
them and continue building a rapport that helped them feel they could share details about their
experiences with me.
Prior to beginning this study, I obtained approval from the Institutional Review Board
(IRB). Each volunteer for the study was provided with a consent form before the study began.
The consent form outlined the study and their expectations throughout the study, and also
informed them of their ability to withdraw themselves from the study at any time. Participants
were reminded of this opportunity to withdraw at various times throughout the study, such as at
the beginning of each CoP meeting and at the beginning of each interview. Potential participants
in this study are not considered to be from a vulnerable population as it is defined in the IRB
protocol. Interview questions were piloted to ensure they were not of a demeaning nature or
cause the participants any discomfort. The participants were not asked to engage in any illegal
activity or to perform any lessons that violated their placement school’s instructional policies.
All data was stored under pseudonyms instead of the participants’ real names to ensure
anonymity and be contained in a password-protected Box account.
Potential Implications for Research and Practice
As illustrated in chapters one and two, there are many gaps in the literature regarding the
preparation of elementary preservice teachers and the facilitation of SSI. The existing gaps in the
literature regarding the SSI framework at the elementary level posed obstacles for the current
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study since there was limited empirical support concerning how elementary children interact
with SSI. This limitation creates a challenge when working to prepare elementary level
preservice teachers to facilitate SSI in their future classrooms. This challenge, however,
highlights the current need for this study. The obstacles posed by the limited empirical literature
were overcome by using the CoP meetings to prepare elementary preservice teachers to facilitate
science instruction connected to existing evidence of SSI in elementary classrooms from
practitioner perspectives (Dolan & Zeidler, 2009; Kahn & Hartman, 2018) and the empirical
support of each individual aspect of the SSI framework implemented in the elementary
classroom: nature of science (Lederman et al., 2014), scientific discourse and argumentation
(Gillies et al., 2013), multiple perspectives and empathy (Kahn & Zeidler, 2016), and moral and
ethical considerations (Berkowitz & Bier, 2017).
The implementation of the multiple case study methodology aligns with the purpose of
this research to gain a deep understanding of how elementary preservice teachers experience SSI.
The multiple data sources collected at various times throughout the study provide degrees of
understanding that contribute to detailed descriptions of each participant’s experiences. This
study’s framework is built on the theoretical underpinnings of Lederman’s (2003) considerations
for teachers’ knowledge/skills and selection of a SSI, Simmons and Zeidler’s (2003)
foundational skills for writing SSI curriculum, and Zeidler and Kahn’s (2014) features of an SSI
curriculum. The results from this study will refine these considerations by extending the inservice teacher focus to include elementary preservice teachers.
The evidence collected from the data provide insight that informs how science education
researchers and elementary preservice teacher educators approach their work with SSI
preparation. Specifically, the findings that arise from the data analysis will provide awareness
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into how professional learning of the SSI framework in the form of CoP meetings influenced the
elementary preservice teachers’ enactment of SSI aspects. These findings will either contribute
to a replication of the study by other researchers to broaden the findings, or illustrate a need for
adjusting the framework and/or community of practice model used during this study to improve
upon the findings. Regardless of how the results of this study will influence existing research and
the field of practice, it is the multiple sources of evidence and the in-depth understand the
multiple case study methodology affords the that will make an impact possible.
Limitations
A multiple case study is a time-consuming process that may require a lot of resources
(Yin, 2009). Each participant spent a lot of time engaging with aspects of SSI, including
attending CoP meetings, maintaining the reflective diary, planning and teaching SSI lessons, and
participating in interviews. Fatigue may have influenced some of what the participants reported.
Time restrictions within the school-wide schedule impacted some participant’s lessons, resulting
in one participant who was only able to facilitate a two-day SSI lesson and another who was only
able to facilitate a four-day SSI lesson. This limits the amount of data collected for these two
participants. Due to my schedule, there was one participant whom I was only able to observe
four out of five lessons, and she recorded and shared the lesson I was unable to observe in
person. Testing schedules resulted in my inability to observe one day of a five-day SSI lesson for
a different participant as well. These limitations may limit the findings from this study, but the
multiple data sources collected throughout the study were structures in place to reduce these
limitations’ influences.
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Summary
In this chapter, I explained the procedures I employed through a multiple case study
method to answer my research questions. Specifically, I described the CoP meetings, how the
reflective diaries were utilized, and my method for conducing observations and semi-structured
interviews. I described my participants and the context of the study, including the schools where
participant’s internships were held. The coding processes in which I engaged during the
individual data analysis was described, followed by an explanation of cross-case analysis
methods. I concluded the chapter with a description of the quality criteria, implications,
limitations of this study.

80

CHAPTER FOUR: INDIVIDUAL PARTICIPANT DESCRIPTIONS
With the nature of this multiple case study being heavily influenced by the unique context
of each participant, the purpose of this chapter is to provide detailed descriptions of each
participant’s context at various points throughout the study. The various points of the study are
highlighted by each of the data sources, which were used to answer the research questions that
guided this study. Table 10 shows the alignment of which research questions findings from each
data source informed.
Table 10. Alignment of Research Questions and Data Sources.
Data source
Time of collection
Aligned research questions
Community of practice The first six weeks of the
RQ1: How do elementary preservice
meeting transcripts
study and the final week of
teachers experience engaging with
the study
aspects of socioscientific issues?
RQ1a: How do elementary
preservice teachers experience
aspects of socioscientific issues
during community of practice
meetings?; and RQ2: What do
elementary preservice teachers
identify as important in terms of
affecting their instructional decisionmaking?;
Participant reflective
The first six weeks of the
RQ1: How do elementary preservice
diaries
study
teachers experience engaging with
aspects of socioscientific issues?;
RQ1b: How do elementary
preservice teachers experience
aspects of socioscientific issues
while enacting science lessons?; and
RQ2: What do elementary
preservice teachers identify as
important in terms of affecting their
instructional decision-making?
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Table 10. (Continued). Alignment of research questions and data sources
Data source
Time of collection
Aligned research questions
Socioscientific issues
Varied for each participant
RQ3: Which aspects of the SSI
teaching observations
and spanned from the
framework are observed as
seventh week of the study to preservice teachers facilitate SSI
the final, twelfth, week.
lessons?
Interviews

Varied for each participant
and spanned from the
seventh week of the study to
the final, twelfth, week.

RQ1: How do elementary preservice
teachers experience engaging with
aspects of socioscientific issues?;
RQ1b: How do elementary
preservice teachers experience
aspects of socioscientific issues
while enacting science lessons?; and
RQ2: What do elementary
preservice teachers identify as
important in terms of affecting their
instructional decision-making?

Each participants’ description begins with a presentation of background information
concerning their relationship with me, the researcher, and key factors within their internship
classroom. This background is followed by details of the participants from the perspective of
each data source as it was collected chronologically, specifically within the context of the CoP,
reflective diaries, classroom observations, and interviews. By describing the participants with
rich details from the perspective of each data source, I aim to provide a holistic response to each
of the research questions, allowing the reader to not only understand how the unique contexts of
these participants contributed to the findings of this study, but also to help the reader learn more
about who each of the participants are. After presenting this information for each participant
individually, this chapter concludes with a summary of some of the findings that are presented
within the descriptions. The following participants are presented in ascending grade level order
and pseudonyms were used to protect their identities.
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Participant Number One: Katie
Background. I met Katie the semester prior to the study when she was enrolled in my
elementary science methods course. Katie was generally a quiet student but always participated
in the activities during class. Her coursework was exceptional and she portrayed herself as a
passionate teacher for all subjects. Katie explained that she joined the study, “because I'll take
anything for help.” Katie did not demonstrate a feeling of low confidence in her science teaching
abilities, but instead identified she could always improve and indicated an interest in utilizing all
resources made available to her for the purpose of improving her practice.
Katie was a final intern in a kindergarten classroom located at school site B. She was
placed in a co-teach class where two kindergarten classes were combined to create group size of
37 students. There were two teachers in the room at all times, one teacher responsible for
teaching science and mathematics while the other teacher was responsible for teaching reading,
writing, and social studies. Katie’s assigned collaborating teacher was the teacher responsible for
language arts and social studies instruction, but since Katie was in the co-teach classroom, she
was mentored in all subject areas by both teachers. Since her class was a co-teach model with so
many students, the teachers merged their two classrooms by removing a sliding wall. The door
from which you enter their classroom is at the front right of the room. When you enter the room
you will see seven rectangular tables with 2 – 4 students sitting at each. On the back of the
student chairs are navy blue pockets which hold student supplies such as notebooks and folders.
At the front of the room is a white board with a screen in front of it for a document camera and
projector to project images for the students. To the right of the white board is a color coded
behavior chart where students can move their name to a color that corresponds with their
behavior and a large class calendar to help students learn the days and weeks in a month. To the
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right of that is a large welcome sign with black and white printed photos of all the students in the
class. To the far left of the room is a kidney shaped table with five chairs around it where the
students sit during small group instruction. In the back left corner of the classroom, next to the
kidney shaped table, is a classroom library with small shelves and books for students to choose
from. In the back of the classroom is another door which exits out to a center pod area where the
bathrooms for the pod are housed. To the left of that door, in the back corner of the classroom, is
a sink where the students wash their hands after using the restroom.
During our first meeting, Katie shared that she had taken the lead in planning and
teaching science. On her daily schedule, science was held at the end of the day, immediately
after recess, and 35 – 40 minutes were allocated for the subject. Due to her students being so
young and needing more time for transitions, Katie does indicate throughout the study that she
does not always have the full 35 – 40 minute block of time to facilitate science instruction.
Having autonomy and being in a non-tested classroom, did allow Katie adequate time to
facilitate her SSI lessons. Katie decided to teach her kindergarten students about the current
concerns about how plastic in the ocean is impacting plants and animals and asked her students
to decide if it should be against the rules to bring disposable plastic, such as bags or water
bottles, to the beach.
Community of practice meetings. During the first CoP meeting, Katie shared her level
of autonomy with planning and teaching science, “We team plan. I bring ideas and then I listen
to their ideas, then I take all of the ideas and do whatever I want with those ideas. I use the idea
of what they want to do each day and then I do my own thing.” This proved to be instrumental
throughout the study concerning research questions 1 and 1a, which focused on her experiences,
and research question 2, which focused on her instructional decisions, since Katie was able to
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plan and teach what she wanted concerning SSI. There were challenges with time throughout the
study and preparing students for SSI. For instance, during the second CoP meeting Katie is
planning how she will facilitate explicit NOS to her students through STEM fair, and shares,
“My one CT only wants to do it for one week. And I'm like, I don't know if we can get that done
in one week. Especially since we miss science.” Because of her time restrictions with the STEM
fair, she asks the CoP group for help, “[My collaborating teachers] want to knock out purpose,
hypothesis, and procedures all in one day, but then part of hypothesis is your research, and we
have no background knowledge or research on mealworms yet, so I don't know how to do that all
in one day, in like, a 15 minute block, with kindergarteners. So.. help?” After receiving advice
from the group, she decides she is going to plan to engage her students in STEM fair for twoweeks and see if her collaborating teachers approve of her plans. Because of so many time
restrictions, Katie ended up extending STEM fair to three weeks, and her collaborating teachers
were supportive.
As Katie incorporated components of SSI into her science lesson plans, she was very
vocal of her kindergarteners’ abilities and what they had been exposed to previously, which
influenced her instructional decisions. During a lesson where Katie was preparing her students
for scientific discourse by asking them to provide support for their conclusions, she shared, “We
made observations of what we saw and what we were thinking, and every time they said
something like, ‘oh they are worms’, like, ‘I haven't told you they are worms, why do you think
that?’ and a lot of them were almost afraid to answer that question and didn't raise their hand as
much after I asked that because they are kindergarteners and a lot of them aren't used to pushing
their thinking.” Due to their age, Katie also mentioned how she struggled at times to implement
aspects of SSI, “Perspective taking, I'm just having a really hard time in kindergarten even just
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asking the right questions to get that,” and adds, “They are so into that right and wrong answer.
Like when everyone in the class has one opinion that one kid will think that's right and I'm like
"no wait". And then they're just too far gone by the time the rest of the class has shared.”
When Katie was planning her science lessons, it was very important that she teach the
content in a way that students previously demonstrated an interest. When she was planning her
STEM fair lessons, Katie decided to use mealworms because after talking with her students
about them, she realized how interested in them they were, “all really excited about the worms.”
When planning her SSI lesson she recalls, “Okay, so we have- so this week we were talking
about Dr. Seuss and I read Oh the Places You’ll Go, but we were talking about bucket lists and I
was like “oh I want to go snorkeling with sharks” and they all freaked out. like, ‘oh my God you
are going to be eaten by sharks’ so I thought that would be a good SSI.” During our final
reflective CoP meeting, Katie states that her students’ interest in SSI is what made her overall
experience so positive, “My overall experience, I enjoyed it. I liked it. I think my kindergarteners
really enjoyed it. They were really engaged with it.”
Reflective diaries. The lack of science teaching occurring in Katie’s classroom addressed
research question number 1 and 1b, which focused on her experiences, and research question
number 2, which focused on her instructional decisions, and became extremely evident in her
diary entries. Her entire first week had only one entry due to Katie’s absence because of a
program commitment to judge the STEM fair at the district, early release day on Monday leaving
no time for science, her collaborating teachers prioritizing reading instead of science, and no
school on Friday. In week two, Katie does not provide an explanation, but writes, “Science was
super short today so I didn't get a lot done other than talk about the purpose to our experiment,”
on Tuesday and on Friday, writes, “NO SCIENCE INSTRUCTION, ATTENDED A “BONES”
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PRESENTATION.” In week three, there was no school on that Monday, limited science time on
Wednesday, as Katie notes, “Since we finished the mealworms early, I took today to talk about
our conclusion. We reviewed what we did and discussed what happened. I made most of them do
the talking by asking them to explain their thinking. Still I had about 8 minutes to do this so we
didn't go very deep,” and again on Thursday, as Katie shares, “All I got to do in science today
was read a book on MYON and do a KWL chart VERY quickly...” and no science on Friday, as
Katie writes, “NO SCIENCE INSTRUCTION (“Friday Funday”)”. Katie’s week four diary only
includes an entry for Monday, with no explanation to why there are no entries on the other four
days.
Katie used her reflective diaries as a way to communicate concerns and ask questions
about things related to her instructional decisions. In week one, Katie was frustrated with the
lack of available resources in kindergarten to plan her science lessons, and asked, “How do I find
material that is relevant to the very vague k standards and accessible to 5 year olds but still
important??” The lack of available resources in kindergarten worked in Katie’s favor because
she was able to develop her own lessons in ways she felt best prepared her students for
meaningful application of science content. By writing her own lessons that focused on aspects of
the SSI framework, Katie was able to challenge her students in ways they were not used to. She
writes, “Some were a little frustrated that I wasn't just going to tell them everything while others
enjoyed making observations and predictions before doing some ‘research’”, and add that she
has concerns, “Some of them were into it but I am worried it was too much for a lot of them.”
Because of her low grade level, Katie also writes that she is struggling to incorporate various
aspects of the SSI framework. Katie explained, “I feel like observation is the most frequently
used NOS in kindergarten and I honestly use it in almost every science lesson I do,” and added
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her own struggles, “While we hit on the NOS standard of observation and tracking data, we did
not really take perspectives. I was having a hard time figuring out how to integrate perspective
taking.” In her diaries, Katie did not write about any of the other aspects from the SSI
framework.
Teaching observations. When I arrived early to Katie’s class each day her students were
outside for recess. I met them on the playground and observed as Katie monitored her students as
they played. She and her collaborating teacher believe it is important for kindergarten children to
spend time playing so they could focus more during the afternoon lessons. While in Katie’s
classroom I observed her use attention getters such as “Ready set?” and the students respond,
“You bet!” to get the students attention. Her attention getters were very effective classroom
management strategies and it is apparent that the students were familiar with their routines and
knew what was expected of them. All students were engaged throughout her lessons and Katie
did not have any behavior challenges while she was teaching.
Due to the school week being a short four-day week, Katie planned a four day lesson that
included new content and the application of the SSI. During this time of the year the
kindergarten curriculum map was focused on life science, specifically what plants and animals
need to survive, and this influenced research question 2 as Lauran made instructional decisions
based on this curriculum map. Katie planned her SSI lessons to focus on the question: Should we
bring plastic to the beach or should it be against the rules? As I observed Katie teach, I took
notes on the observation planning took (Appendix E), which provided insight to research
question number 3, which focused on what aspects of the SSI framework were observed during
Katie’s SSI instruction. While she was teaching her lessons, I noticed her collaborating teacher
sat or stood in the back of the classroom and observed. The partner teacher in the room sat at the
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teachers desk on the computer and worked. Her collaborating teacher and partner teacher were
both extremely supportive of her involvement in the study and Katie was given autonomy when
planning and facilitating her SSI lessons.
To build her kindergarten students’ background knowledge, she began day one with
content about something she knew the students were interested in: sharks. While her students
were seated in their desks, Katie stood at the front of the room and explained, “This week our
science is going to be a little different. We are going to use what we learn about science to solve
a problem. Who knows what a problem is?” Katie then led a discussion to help her students
understand that a problem is something that is not good that we need to fix. She then held up a
photograph of a shark, and all her students squealed in excitement. Katie stated, “We are going
to be scientists and study an issue. Tell me what you observe in this photo.” As she walked
around the room to allow every student to have a close look at the photo, students raised their
hand to state, “It’s a shark!” to which Katie responded, “How do you know it’s a shark?” The
student replied, “it has sharp teeth,” Katie followed up, “Do you see sharp teeth?” The student
responded, “No,” and Katie turned to the rest of the class, “What do we see?” After reminding
students what the word observe means, students were able to share their observations of color,
fins, and eyes. To direct students to understanding what a shark needs to live, Katie was sure to
ask questions that would guide students to identify the gills and mouth of the shark. This
discussion was followed by Katie calling students to the carpet and reading a book called What
Are Sharks? After reading the book, students went to their seat and completed a graphic
organizer about sharks, labeling the parts of a shark’s body and writing two details about what
sharks need to survive.
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Katie’s second day began similarly to her first, and she showed her students photographs
of seagrass and had them make observations as well. Once again, Katie had to redirect her
students to focus on what they see instead of what they thought the photo was. Following her
discussion of observations of seagrass, Katie turned on the projector and walked her students
through a PowerPoint of photos and cartoon images of seagrass to teach them that seagrass need
sunlight to survive and why seagrass is important.
After I arrived to Katie’s classroom to observe her third day of teaching, I sat down at the
kidney shaped table in the back of the room when an announcement came over the intercom
explaining the school was in a lockdown, which meant the children had to hide under tables and
desks and wait quietly until the drill was over. This drill was followed by the sound of the fire
alarm, which meant the students needed to line up an evacuate. The lockdown and fire drill
combined caused Katie to lose about 20 minutes of instructional time, which left only 20 minutes
for her to teach. Once the student were back in the classroom and settled at their desks, Katie
called the students to the carpet. While there, she projected the question, should we bring plastic
to the beach? Why? On the screen. She said, “Why would I ask you this question? What does
this question have to do with what we have been learning?” One student raised her hand and
said, “because the beach is the ocean and we have been learning about the ocean.” Katie
followed up and said, “Why does it matter if plastic is near the ocean?” and a different student
raised his hand and said, “because when some people are on their boat, if they don’t have a trash
can, they throw trash into the water and then it sinks down, and the animals might think it’s food
and they might eat it and then they die.” Once Katie confirmed that her students were able to
connect plastic to animals in the ocean, she created a chart on the board with one side labeled
“good” and another side labeled “bad” and asked her students for examples of good plastic
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things to bring to the beach and some bad plastic things to bring to the beach. Some of the good
plastic items were beach toys, but some students did not want to recognize this, and argued that
their beach toys were actually made of glass. Some of the bad plastic to the beach were
disposable plastic bags for snacks, and Katie mentioned how this could be changed by bringing
reusable bags for snacks instead. This dialogue and chart helped students form their opinion,
which they shared on the fourth day.
Katie opened her final day of her SSI lesson plan with a review of all they had learned.
She facilitated a class discussion about what the students bring to the beach. I noticed the
discussion component was very lengthy when it did not need to be, and Katie was quickly losing
her ability to manage students, as they began calling out and talking over her. Once she switched
activities, though, her student behavior improved. Katie assigned the summative assessment and
asked her students to write a paragraph explaining what they thought about bringing plastic on
the beach. She gave them a sentence starter: I think we _____________ bring plastic to the beach
because ______________... and told them write three sentences to support their opinion. After
students wrote their paragraphs she called on a few students to share their opinions. This allowed
students to learn about other perspectives in the classroom.
Interviews. Interviews with Katie provided the findings associated with research
questions 1 and 1b, which focused on her overall experiences and experiences while enacting
SSI lessons, as well as research question 2, which asked about Katie’s instructional decisions.
These interviews were conducted at a table located in the back corner of the school’s media
center after school ended. Since school was not in session children were not in and out of the
media center and it was relatively quiet. The location of our table was so far in the back corner
that we were uninterrupted by teachers coming in to make copies.
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During her interviews, Katie was very confident in her responses and her teaching.
Throughout her first interview, Katie references her students’ age and abilities. As she reflects on
her teaching from day one, she is glad her collaborating teachers shortened recess to allow her
more science instructional time than usual, and references how long it takes kindergarten
students to get prepared for a lesson, “I feel like half the time we come in and we take so long
getting ready and doing this that I get, like, fifteen minutes for doing science. So I really like that
I actually had time today (laughs).” Later in the interview, Katie discusses how important it is to
plan short activities to keep kindergarten students engaged. She compares teaching kindergarten
to past experiences with fourth grade, “I know in fourth grade we did lots of long units, but in
kindergarten when you do a long unit, at the end of it, it's like, they just drag it out and they don't
remember half the stuff in the beginning and we keep repeating it, but when there is so much
going on, it's kind of hard.” In a later interview, after teaching her third day of lessons, Katie
begins to enjoy challenging her kindergarteners and seeing the way they think, “I like how the
SSI brings in more of your opinion and how it affects you and the world around you. I like that
aspect of it,” adding, “I definitely think it's effecting the way they are thinking and taking it in.”
Katie attributes her students’ abilities to engage in more cognitively demanding tasks to how
much they have learned throughout the school year. She shares, “Maybe because at this point
they are almost- they have grown so much and they are so much more developed, their opinions
are more developed then where they were originally, like at the beginning of kindergarten, so I
feel like that might have an impact on how things are going now. They have been exposed to
more things, they know more stuff... they can really think about things more than they could
toward the beginning of the year when it was mostly, I’m telling you this, so this is what we are
doing.”
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When looking at Katie’s lesson plans, I noticed she switched the first two days around,
where she originally began with seagrass and then moved to sharks, she actually taught about
sharks first, and then moved to seagrass. When I asked her about her instructional decisions
concerning the order of content, she explained, “I switched the days because I think I liked how
it was set up better. I liked how we were reading the book today and it was more of the fashion
that we, that they are used to, so reading a book and then doing the OWL chart, we do that
maybe once a week with different science lessons with different content, so I wanted to do that
then so we can do the sticky note with the video and stuff tomorrow. I just kind of liked the way
that was set up better.” During an interview later in the week, Katie mentions how she changes
her lesson plans on a regular basis, “I feel like that's pretty much how my science every week
goes. It starts out one day exactly how I planned it, then the next day is kinda like, eh, and then
the next day it changes more. I change it every day.” After the final day of her SSI lesson, Katie
reflected on how often her lessons change and sheds light on how her knowledge of learners
influences some of these changes, “I feel like today's lessons were 100% different than what I
had planned for and I just changed it. Because, well I think that happens with most of my- pretty
much my whole week. Monday is the same, Tuesday is pretty similar, and by Wednesday things
start shifting around and I move things. Sometimes things like, we just don't get to it, or things
like the fire drill happens, or they just don't understand the content, so I think that happens
regularly in our class in general.”
Overall, Katie was very happy with the way her SSI lessons went. Katie always keeps
her students’ abilities on her mind, and thinks ahead to try to not overwhelm them, “I think it's
beneficial, I like it. I can see how it's beneficial in primary too,” and adds, “I liked seeing their
thinking. They were really thinking about what we were talking about and I think that's great.
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That is not something they do a whole lot because in kindergarten it's memorize these things.
They don't talk a lot about the world around us. It's just about what's happening right now, right
here, in the classroom. And I liked being able to step out of that and them seeing other parts of
the world. They are capable. Even my [collaborating teachers] thought they were really into it
and liked how excited they were.”
Participant Number Two: Farrah
Background. I first met Farrah when she was enrolled in my instructional planning
course. When Farrah met me, she immediately felt comfortable sharing personal challenges she
was having in her life. During that semester, Farrah and I spoke often outside of class as I
became a mentor for her as she navigated her personal challenges. Farrah has since shared with
me how she looks back on that semester and thinks, wow, she was a teacher who really cared.
The following semester I had the opportunity to teach Farrah again when she was placed in my
elementary science methods course. Because she had known me from a previous course she felt
comfortable participating in class discussion and was enthusiastic about science. When I
solicited the opportunity to participate in the study, Farrah was interested but slightly
apprehensive because she had changed schools and supervisors for her final internship and was
unsure of what to expect in her new environment. Farrah had changed schools and supervisors
because she did not feel she was growing enough in her practice at the elementary school where
she had been placed for the previous three semesters. When she decided to join the study she
attributed our past relationship to helping her make that decision: “I joined study because I had
Melanie as a professor and I know how caring she is and I know how much she can help my
science instruction. And I'm a science nerd and love science so much, especially in the primary
grades because the students are excited to do anything.”
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Farrah was completing her final internship in a first-grade class located at school site A.
There were 18 students in Farrah’s class. Of these students, two are English language learners
(ELL), six hold an individualized educational plan (IEP) for accommodations, three hold an
educational plan (EP) for gifted services, and 14 are on free or reduced lunch. The ages of
students in this class range from six to seven, which is typical of a first-grade student in the
United States. While some elementary classrooms may focus only on English language arts or
science and mathematics, Farrah is responsible for teaching all subjects (reading, writing,
science, math and social studies) to the students in this class.
You enter Farrah’s internship classroom from the back right corner. Once inside you will
see four rectangular tables spaced out in the center of the room, parallel to the walls. There are
three students who sit at the table on the front left side of the room. This table has a blue paper
ball hanging above the table and each chair has a blue pocket on the back, which holds the
student’s personal supplies. Four students sit at the table in the back left corner of the room,
which has a green paper lantern hanging above it with green pockets on the back of each chair.
The table in the back right corner of the room is where three students sit and there is a yellow
paper lantern above the table and each chair has a yellow pocket on the back. There are three
students who sit at the table in the front right side of the room and there is a red paper lantern
that hangs above the table and red pockets on the back of each student’s chair. In the center of
the rectangular tables are four three-drawer plastic storage bins which hold additional supplies
and books. On top of each set of plastic drawers is a bin that holds coloring supplies for each
group. Each bin is a different color to correspond with the colors of each table group: blue,
green, yellow, and red. At the center in the front of the room, on the teacher’s desk, you will see
the document camera and projector usually projecting images on the whiteboard behind the desk.

95

Around the teacher’s desk are four individual student desks where students who struggle to focus
when placed in groups were seated.
Farrah had a 45 minute block of time that was allocated for science each day. Mondays
were an early release day and the 45 minute block of time was consecutive. On Tuesday through
Friday her schedule was slightly different, with a science block divided by a 30 minute lunch
period. Farrah’s Tuesday through Friday schedule allocated 20 minutes of science before lunch,
the 30 minute lunch break, and then 25 minutes of science after lunch. This schedule was a major
source of frustration for Farrah because she would lose a significant amount of instructional time
due to transitions. During our second CoP meeting, as Farrah was brainstorming her lesson
plans, she shares, “so I was like, well they could do a tree, a tree is easy. They could go outside
and pick a tree to observe, but then that might take too much time, so that sucks. My science
block is cut in half, the first half is before lunch and the second half is after lunch.”
When it came time to plan her SSI lesson, Farrah became concerned for when she would
facilitate it. As we sat in a CoP meeting Farrah noticed her curriculum map from the district
ended before spring break and she was unable to access the topics and standards she would be
expected to teach during the final weeks of her internship. Because she was unsure of what was
to come with her schedule she decided to facilitate her SSI lessons immediately after the final
CoP meeting. This reduced the amount of collaborative planning time she had. Since she had
made the decision to facilitate her lessons early I suggested she reach out to the other members
of the CoP if she had any questions or concerns as she was planning her SSI lessons. Farrah
decided to work independently on these plans. Farrah’s SSI lesson plan was focused on content
about what plants need to survive. She decided instead of bringing an existing issue into her
classroom and having her students develop opinions about it, she would have her students
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identify the issue themselves. The issue she chose to guide her students to identify was littering
on campus.
Community of practice meetings. Farrah’s identity was very important to her, and she
mentioned it often during CoP meetings. Farrah was proud to identify as a ‘science person’ and
referred to herself during the first CoP meeting as a “science nerd”. Her enthusiasm for science
instruction was apparent to her students and she happily shared from a conversation with a
parent, “I was surprised to hear that ‘yea they call you the science teacher," and I'm like, "Well
I'm the teacher for everything but it's good to know they know I'm putting an emphasis on
science instruction.’ So that was nice to hear. That was some good feedback.” At the end of the
study, Farrah’s students continued to have a perception of her as a science teacher: “I don't know
what happened but after I implemented SSI they called me the science love teacher.”
During CoP meetings, Farrah’s passion for teaching science was obvious and it motivated
her to plan and teach inquiry-based lessons that were engaging for her students and included
authentic, real-world assessments. This drive to be innovative in her internship classroom
influenced Farrah’s overall experiences, experiences during the CoP meetings, experiences while
enacting SSI lessons, and instructional decisions, which correspond to research questions 1, 1a,
1b, and 2, as they created a negative environment for Farrah due to her collaborating teacher,
grade level team members, and administrators having different philosophies of teaching science.
During the second CoP meeting, as Farrah was thinking back to her science lessons on water
safety from a previous week, she vented, “Like, my CT and I talked and I told her I wanted to try
to incorporate a really creative way to test the floaties and see how long it lasts, and she was like,
‘we only have four days to teach it, but really only three, so we can't teach everything the way
we want it.’” As she shared, her tone was dull and less high pitched than it was during our first
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CoP meeting, but that changed as she began looking forward to the unit and feeling that the
content for weathering and erosion would lend to more inquiry-based teaching.
Farrah shared that her collaborating teacher had given her more autonomy during that
unit and she was especially excited about her authentic assessment, which she mentioned every
week throughout the rest of the semester. She described, “An idea where I had written a fake
letter from Bob Buckhorn. I said "Dear students, my name is Bob Buckhorn. This past year I've
been asked to build strong houses for our community in Tampa Bay. I need your help to
complete the mission. I am writing this letter to your class because I need creative engineers and
safe thinkers to test the possible phase changes that could affect our civilians' homes and lives.
your job as my creative engineers is to investigate what changes I need to know about
constructing these homes best of luck scientists sincerely, Bob buckhorn" and added, “Usually
the assessment part is the part they like the least but they were so excited to write the letter back
to Bob Buckhorn. That was their assessment. I wanted to see what they observed. So they were
like ‘Dear Bob Buckhorn...’”. Her students’ response to this assessment and their excitement
when engaged in hands-on activities helped Farrah stay positive during times of feeling
frustrated when her collaborating teacher was not supportive of innovative strategies. Even in her
first-grade class, testing became an obstacle later in the semester as she shared, “I was a little
discouraged yesterday because it was testing day and we have to test them on like- I think ABCD
multiple choice questions do not accurately portray the in-depth thinking they have done in my
lessons. I hate it so much,” and mentioned how their poor performance on the test influenced
how she was expected to teach, “So now we have to go back, well I went back after lunch, after I
graded it, and I had to like explicitly- instead of doing more of what I wanted to do I had to go
back and say ‘write down weathering in your journal. This is what weathering means.’ It was so

98

boring.” This experience discouraged Farrah a lot and she later explained, “I'm going to have to
play the political thing. This is what I'm going to do in my explain day, I'm going to dedicate the
10 minutes- I'll teach it the way they want me to teach it and then I'll go back to doing what I
want to do, that way on test day instead of 80s they get 100s. Whatever.”
When it came to specific aspects of the SSI framework, Farrah only spoke about NOS
and perspective taking, and did not discuss or plan for other aspects. She started the CoP
meetings feeling unsure about NOS. Farrah struggled to facilitate explicit NOS instruction
during science content she was not interested in, such as water safety. Farrah explained, “NOS
wasn’t incorporated because all they would do is watch a video and have a discussion about
consequences and not staying safe by the water.” She added that during this time she had
students take notes about the consequences they observed, which they later discussed, but shares
“I just didn’t feel confident to say it is NOS.” Later in the study, Farrah begins to feel more
confident and shares her facilitation of implicit NOS, “The NOS part, it was integrated because
they were making observations and looking at pictures.” Farrah did not share any struggles with
incorporating perspective taking, and recounted, “One kid was like, ‘well I see different layers
and I wonder why that is’ and they were like ‘well I think it’s just shaped like that because it
grew like that’ and then they kind of had a little fight, but I turned it back around and said, ‘okay,
these are two different perspectives.” Toward the end of the semester Farrah feels confident with
her ability to facilitate SSI aspects and explains, “It’s so powerful how NOS and SSI and
perspective taking can really change- it really makes them excited about learning.”
Reflective diaries. In contrast to what she shares during CoP meetings, Farrah’s
reflective diaries demonstrate more confidence in her teaching experiences and instructional
decisions, which were connected to research questions 1, 1b, and 2, specifically concerning
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NOS. In week one she writes, “I felt confident and comfortable integrating NOS because I was
prepared for the lesson and felt like the students understood that a critical part of NOS is having
students address questions about the natural word.” While Farrah shared a lot of frustrations
about the unit on water safety during CoP meetings, she wrote about how she helped her students
become advocates for water conservation during the unit, “It seemed like they all enjoyed the
idea of advocating for water conservation! I think this occurred because this student truly
understood the importance of the reasoning of the activity! Also, it gave students a voice and a
chance to take action in their own creative ways!”
Throughout her reflective diaries, Farrah was happiest when her students displayed an
interest in the science lesson she was teaching. In her diary entries for week 2, Farrah facilitated
a unit on engineering design, in which she writes about engaging her students in explicit NOS. In
her response to the guiding question about how she was feeling, she wrote, “Amazing! I felt like
I was making a difference in the way they viewed science.” In a later entry, during week 4,
Farrah wrote about her science lesson on fast and slow changes, and once again had a positive
experience as her students were engaged in implicit NOS as they made observations of changes
to the earth’s surface, “[I felt] good. [NOS] allowed students to push their thinking. All students
engaged and thinking hard about the pictures, this is not a usual occurrence in our classroom.” At
the end of that written statement, Farrah references the different instructional approaches
between herself and her collaborating teacher. Her statement implies that her collaborating
teacher does not facilitate lessons in which her students are engaged and challenged. This may be
indicative of some of the frustrations Farrah mentioned during CoP meetings, but this is the only
time she writes about how her style of teaching may be different from her collaborating
teacher’s.
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Teaching observations. To gain an understanding of Farrah’s teaching style and the
context of her class, I visited her classroom two times before conducting observations for this
study. The first time I visited her classroom I observed her teach a math lesson. During Farrah’s
math lesson I noticed many challenges with maintaining student attention. As Farrah was
teaching, students were having their own conversations. On many occasions Farrah used an
attention-getter where she would state, “Cotton candy, soda pop” and the students would reply in
unison, “we were talking, now we’re not”. After students would chorally respond, however, they
would continue holding side conversations instead of paying attention to the lesson. When
instructions were given to the students Farrah did not wait for students to provide their full
attention and they did not know what was expected of them. The second time I came in I
observed a social studies lesson in which I saw the same classroom management challenges:
students were talking instead of listening, they were not responding to attempts to gain their
attention through attention-getters, and they were often confused about what was expected of
them. This concerned me as I wondered what I would observe during her science lessons, but I
was pleased to find the opposite occur.
When I entered the classroom to observe Farrah facilitate her SSI lessons, I took notes on
the observation planning tool (Appendix E) to guide me in answering research question 3, which
focused on the observed aspects of SSI. I immediately noticed that her students had a different
demeanor: they were engaged and listened to her instructions. “Okay, let’s take out our science
journals,” Farrah called out to her students as they transitioned from social studies to science.
Immediately students began to leave their desks and walk to the bins associated with the color of
their table to take a notebook out of the top drawer. As students returned to their seats, Farrah
praised them, “[student name] is ready for science. Raise your hand if you are ready to learn
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science this week,” and the room filled with raised hands. While this was taking place, there was
one student who was not participating and was instead in the reading corner to the right of the
teachers desk. He was tossing stuffed animals in the air and rolling around on the carpet. The
class, as well as Farrah, ignored the student’s behavior while the collaborating teacher sat at the
kidney shaped table on the far left side of the teacher’s desk watching him. After science,
Farrah’s collaborating teacher shared that this student is currently in foster care and craves
attention. He is being considered as needing accommodations for special needs, but nothing had
been concluded at this time. His behavior this day was typical of every day and Farrah and her
collaborating teacher decided it best that when Farrah is teaching, the collaborating teacher will
stay with this student and ensure his safety.
Farrah opened her multi-day lessons with a hands-on inquiry-based activity in which
students practiced sorting different types of seeds. This was Farrah’s incorporation of NOS, since
students were sorting and classifying. As Farrah walked around the room placing a small cup of
seeds on each students desk, they eagerly awaited instructions on what to do next as they peered
into the cups and exclaimed, “They look like beads!”, “Some look like seeds, some like beans.”
As they sorted the seeds students organically discussed with each other how they were sorting
the seeds, “I sorted and have 1,2,3,4,5,6,7, I have 7 [groups]!”, “This is so much harder than I
thought.” During the time students were sorting the seeds, the student who began the lesson in
the reading corner, went to the collaborating teacher at the kidney shaped table, and began
sorting the seeds as well. This resulted in all students being engaged in this activity as they
focused on developing their observation skills as scientists.
Due to a previously arranged time commitment, I was unable to observe Farrah facilitate
the second day of her SSI lesson. The third day of Farrah’s SSI lessons opened with a review of
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what the students observed on their flower the previous day, also focused on NOS. Then Farrah
had the students come to the carpet where she had already drawn a picture of a flower to create
an anchor chart. While students were on the carpet she asked the students what each part of the
flower was and she labeled what they told her. Then, she lined the students up and brought them
outside to a large grassy area outside the classroom. Once outside Farrah began to make explicit
connections between the science content and SSI as she dropped a piece of paper on the ground
and asked, “Why is this bad?” Students responded, “If trash is on the ground, the earth will die,”
“If trash is on the ground plants won’t get air and food.” After listening to the students’
responses, Farrah asked, “What do plants need to survive?” A student responded, “The sun!”
Farrah followed up, “Why is the sun important?” “Students explained, “The sun is important
because it warms the ground and helps the plants grow,” “Littering is bad because it blocks the
rain water and sun that the plants need to grow.” Farrah began to question her students about
each part of the flower that they had learned about the previous day, specifically asking about the
roots, leaves, and the flower. After students responded, she asked students if they ever noticed
litter around school. “Yes,” many students replied. She then gave them a task to find pieces of
litter in the grassy area where they were standing. She allowed students to explore and pick up
any trash for the next five minutes. Then, she lined up them up and had them carry their found
litter back into the classroom. When they went back into the classroom they placed all the litter
on a table and observed how much they had collected as a class.
Farrah began the fourth day of her SSI lesson by calling students to the carpet to continue
making connections between science content and the moral and ethical implications associated
with the SSI. Once seated she asked, “What are some common litter we see around school?”
Students shared, “candy and food wrappers,” “Pepsi bottles.” Farrah then asked her students
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where they see most of the litter around campus, and they explained it was “mostly around the
cafeteria.” Finally, Farrah asked her students, “How does the candy wrapper and Pepsi bottle get
on the ground?” and her students stated, “People eat candy and throw the wrappers on the
ground.” Since the fourth day of Farrah’s SSI lesson was day one of her evaluation of their
understanding of the standard and the SSI, she gave each student a blank sheet of paper and
asked them to create a plan for reducing the amount of litter on the school’s campus. Students
spent the rest of their science block creating a plan on a poster. As the students created their
poster they were very talkative. Farrah reminded students of the expectations that they should not
talk while working independently, but the students continued to talk. When students came back
from lunch to continue working on their posters, Farrah’s collaborating teacher was called to a
meeting and had to leave the room. At this point the students were very unsettled and would not
respond to Farrah’s directions. At a loss for what to do, Farrah asked for my assistance with
managing the student behaviors. Together we were able to guide students to the carpet quietly so
they could discuss what they learned that day.
The final day of Farrah’s SSI lesson plans were extremely rushed due to field day. Farrah
scheduled for me to come at a later time because during the first half of their science block
students were participating in sporting events outside. I arrived as Farrah was guiding her
students back to the classroom from lunch in the cafeteria, which immediately followed field day
events. Since her students had worked on their plan the previous day, Farrah told her students,
“Take your plans our from yesterday and spend the next few minutes finishing anything you
need to finish before you share.” Students worked on coloring or adding last minute words and
pictures. Then, Farrah called students to the carpet and asked them to bring their plan. While on
the carpet Farrah asked them to find a partner to share their poster with. As students shared Jayce
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explained to me that they were learning about their partner’s perspective and this was her
incorporation of the aspect of perspective taking. Farrah ran out of time while students were
sharing and it was quickly time to dismiss students for their week off for spring break.
Interviews. I conducted semi-structured interviews to gain insight into Farrah’s overall
experiences, experiences while enacting SSI, and her instructional decisions, which
corresponded to research questions 1, 1b, and 2. Each of Farrah’s interviews were conducted in
the school media center at a table in the back corner. Our interviews were conducted at the end
of the school day, during dismissal, so while there were no children in the media center at that
time, a few teachers would walk through the media center as they headed toward the copy room
to prepare for the following day’s lessons. During her interview, Farrah was excited for how well
her students behaved. She explained, “They got a little rowdy, but honestly, they did better than I
expected. I’m not going to lie to you, behaviorally that was like gold compared to what they
could be.” And added, “They were like a normal first grade class. It was a miracle, it was great.”
Farrah knew she struggled with maintaining classroom management while she taught, and felt
her lesson for the first day was an overall success because of how her students stayed on task and
stayed engaged during the sorting activity.
In her interview, while we were discussing her instructional decisions, I referred to
Farrah’s SSI lesson plans and wondered how having students sort seeds was connected to
littering and what plants need to survive. She explained, “Last week we were supposed to do lots
about seeds and stuff but I feel like they didn't really understand the whole concept. Like they
know a plant starts as a seed and plants can be a flower, it can be grass, it can be beans. Like
plants come from- they understand that plants are different but I don't think they understand that
seeds are different. So today's purpose was to make sure they understand seeds are different so
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they understand plants are different.” Since Farrah’s students did not understand the concept
from the previous week, she opened her lessons this week with a review of the concept, but
eventually realized it did not have much to do with the focus for her SSI lesson and explained, “I
think, honestly, I was probably rushing lesson planning.” At this point during the interview,
Farrah and I looked over all her lesson plans for the week and revised them, as necessary, to
ensure they were focused on her end goal with the SSI.
Farrah’s second interview covered both days two and three of her lesson since I was
unavailable during day two. Farrah recounted day two and shared how challenging it was for her
to manage student behaviors. She shared, “So, yesterday they were just so much energy in one
little body at one time. I moved two clips down, I moved two clips up, and neither of that
worked. They were just so…” Farrah trailed off as she thought about her students’ behaviors the
previous day. When she references clips, she is referring to a leveling system where students
each have one clip that is clipped onto a chart that has words to describe the choices they are
making. If a student is not making a good choice, for example, that student may be asked to
move their clip down to yellow, where it is written re-think your choices. As Farrah shares
details from her lesson, she indicates students learned the parts of a flower the previous year, but
she did not realize that, and “[This] is why I think they got off task at the end because they
already, like, they already knew all the answers.”
When she begins to talk about the current, day three lesson, her tone changes as she
explains, “I thought it was amazing how excited they were to pick up trash. It was just- it made
me happy.” Farrah is referring to the part of the lesson where she took her students outside and
asked them to find litter in a designated section of the school’s campus. As she was thinking
about her lesson and her nature of science instruction, she shared how she used nature of science
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as a behavior strategy, “I kind of turned it- I'm not sure this is okay, but I kinda turned it into ‘we
have to be scientists today so let's keep listening’ and ’scientists listen and they observe’ and I
kinda used it as a behavior management tool as well, ‘so scientists listen so we have to be sure to
listen’, And then they love science so I know that works with them.” Her strategy for NOS as a
behavior tool appeared to work for her, because overall, Farrah was very happy and confident
with her instruction after teaching this day.
During her interview on day four, Farrah is very frustrated, “I just think sometimes it gets
really hard when there's- it gets shortened a lot so I find that very frustrating.” She continues, “So
I think it- just because of this- like the block is in half. At least 20 minutes is taken away from
science just due to transitions, just walking to lunch and in from recess so it's just a lot of time
taken away. So I think it's just frustrating when you want to do all these things.” She also
mentions student behaviors and her lack of experience as a source of frustration, “I just think
they are having a rough week, a lot of them. So it's just hard having to manage all the meanness
and I get overwhelmed with like- I have very strong characters in my class, and I think it's
overwhelming because I'm still trying to learn everything.” Farrah’s concern for behavior
influenced her decision to not include opportunities for scientific discourse. She explained, “Yea,
no I don't think they discussed. Some like, what are some things you find, but I just- sometimes
the behavior is so- like when you see them, I consider them good because usually they are like
fighting, kicking and screaming, running out of the room, having meltdowns, punched a wall
today, and then as soon as after lunch they are like normal.” This interview really turned into a
place where Farrah could vent about things that frustrated her. Toward the end of the interview
she mentioned again that she felt frustrated due to being a final intern and also mentioned how
her collaborating teacher contributed to her frustrations by not planning with her, “: It's just hard
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because, I feel like I was just (claps) thrown into everything here because I have to be I'm a final
intern. But (pause) woo it's a lot. Sometimes, because I lesson plan and everything by myself,
which is fine,” and describes her feeling overwhelmed with, “I feel like I'm swimming in a glass
of water.”
Since her final day’s lesson was so brief, Farrah’s interview focused more on her overall
experience facilitating SSI than it did on that specific day’s lesson. When talking about SSI in
general, Farrah focuses on her students, “I like it. I mean it makes [science] more meaningful for
them which in turn makes them more excited about the learning,” and adds a statement about SSI
making her past behavior challenges manageable due to flexibility, “Usually, to be honest, when
they are chatty it's not effective, but because of the SSI aspect it forces them to talk about, ‘well
I'm drawing this color,’ well ‘why are you drawing that color,’ ‘because this is trash and bla-blabla.’ I wish I could teach how I teach SSI in all subjects.” When asked specifically about herself,
though, she is still a bit solemn, “I felt fine I just (pauses and scratches chin). Like other life stuff
that's overwhelming, but no I felt it was, like I felt more prepared I guess.” When asked to
elaborate she ties it back to the students, “Like I was confident in the structure of the lesson. I
was confident it was meaningful and I was confident that it was going to help them in some way
or another. I didn't have to question, oh did they learn, it is this right, is this important? I didn't
have to question that at all because I know that it's important that they know these things.”
Throughout this interview, Farrah makes it clear that focusing on student success, whether that
be in content knowledge, engagement, or behavior, is what made SSI a positive experience for
her. She ends the interview explaining why she intends to facilitate SSI in her future classroom,
“I think SSI enhances science teaching. I think it makes it, like, if students are learning and they
know that ‘I’m just learning this to pass a test’ obviously then they aren't going to want to learn it
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to their full extent, but if they know that, like, ‘I can link it to something like littering,’ then they
are like, ‘oh I can make this actually important for me.’”
Participant Number Three: Sofia
Background. I met Sofia when she enrolled in my elementary science methods course.
Sofia was taking the course for the second time after not passing the course while taking it with a
different instructor during a previous semester. On the very first day of class Sofia was
struggling to maintain professionalism and continued to call out while I was introducing the
course expectations. I asked her to see me in the hallway where I asked her if something was
wrong for her to continuously call out during class. She began to cry and confide some struggles
she was having in her personal life. Our conversation out in the hallway that day was the
beginning of a mentorship that still continues today. The semester following my course, Sofia
began her final internship and volunteered for this study. She explained, “I joined because I like
Melanie and I hope this might make me more comfortable teaching science.” After a few weeks
of her final internship, past conflicts with her supervisor arose and she was able to petition for a
new supervisor. Given my past relationship with her along with the convenience of her
participating in my study, I was asked to take this role, which I did. Therefore, during the course
of the study, I was also completing Sofia’s observations and evaluation forms. These formal
evaluations of Sofia’s instruction were kept separate from observations conducted for the
purposes of the current study and there was no indication that this new role had a negative
influence on Sofia’s participation. The increased frequency of my presence in her classroom, in
fact, appeared to have a positive influence on Sofia’s participation in the study due to a stronger
relationship of trust between the participant and myself, which became instrumental during our
one-on-one interviews.
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Sofia’s internship was completed in a second-grade classroom located at school site B.
The entrance to Sofia’s classroom is located along the left wall in the back corner of the
classroom. When you enter her classroom you will notice six groups of five student desks side
by side. At the front of the classroom is a white board where the document camera and projector
display images. There is a multicolored rectangular rug on the floor in front of the white board.
To the right of the whiteboard is the teacher desk. Along the right wall of the classroom are
white storage cabinets and a sink where students can wash their hands after using the restroom.
In the back right corner of the classroom, along the right wall, is the student bathroom. A kidney
shaped table where students go for small group is located along the right side of the room. The
back wall of the room is lined with a set of three shelves that hold bins of books to make up the
classroom library. There is a rectangular table in front of these shelves, along the back side of the
room, where group learning occurs. Along the left wall is a set of four student computers where
the children go during math or reading computer centers.
There were 20 students in Sofia’s class. Zero students have been identified as ELL
students and one student has an IEP for speech. Twelve students in the class were economically
disadvantaged and receive free or reduced lunch. Students in this class were between seven and
eight years old, which is the typical age for second graders. Sofia’s class is not departmentalized
and Sofia is expected to plan and facilitate lessons in all subject areas (math, science, reading,
writing, and social studies).
In Sofia’s classroom, 30 minutes were allocated for science instruction on Mondays and
Tuesday through Friday, 40 minutes are allocated for science. Due to transition time with early
dismissal on Monday science is usually reduced to about 15 minutes. There are some days
Sofia’s collaborating teacher was comfortable with her taking more time to teach science on
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Mondays, cutting into end of the day routines, such as indoor recess, but those days were not
frequent. During her SSI lesson, Sofia’s collaborating teacher was flexible with science time.
Sofia’s SSI lesson was planned for five days, Monday through Thursday and then on Tuesday
the following week because the week Sofia planned to facilitate her SSI lessons was a week there
was no school on Friday. Sofia decided to not facilitate the final day of her SSI lesson until
Tuesday due to early release day on Monday and the limited amount of time she would have.
Sofia’s SSI lesson was about the human body and she asked her students: What is important to
make sure you are making healthy choices?
Community of practice meetings. Immediately in the first CoP meeting, Sofia voiced
concerns about her collaborating teacher’s lack of support, which influenced her overall
experiences during the CoP meetings, and influences to her instructional decisions, which
corresponded to research questions 1, 1a, and 2. She explained, “So, I'm worried because my
[collaborating teacher] and I don't plan together. Planning is a big obstacle. For example, she
handed me the STEM fair packet and told me, ‘here figure this out,’ so I'm not sure what I'm
doing with the planning. Science just isn't a priority so I'm taking the lead more in reading and
math than in science. So I don't know because she said, ‘there is no time, there is just no time.’”
Sofia’s obstacles with her collaborating teacher were consistent throughout the study, as was the
amount of concerns and venting Sofia did during our meetings. Sofia was extremely frustrated
the second week into the study and vented, “I'm not taking over much of anything, so yea, that's
my week.” In this statement, Sofia is referring to taking the lead on planning and teaching each
subject area. When she does begin discussing science she is teaching, she becomes frustrated
with the lack of autonomy she has with instruction. Sofia shared, “So her idea for me to do next
week was to have cups of soil and for them to make observations on the three different types of
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soil, but that doesn't really help them understand that soil is made up of rocks and dead plants
and animals. They are just looking at three different soil types and writing down their
observations. Which to me doesn't line up,” and adds, “and I don't like what she originally gave
to me,” referring to the lesson plans she was provided by her collaborating teacher. A few weeks
later Sofia vented more about conflicts with her collaborating teacher and how those conflicts
were causing tension between the two of them. During our third CoP meeting, Sofia explained,
“My [collaborating] teacher is upset with me because I don't want to use Brain Pop, and I'm like
it’s not fun, it's not good.” This refers to a video platform where cartoon characters explain
scientific concepts to children. Sofia’s collaborating teacher showed at least one Brain Pop video
per week prior to Sofia taking over for final internship, and Sofia did not find them engaging and
refused to show the videos. Instead, Sofia wanted to plan her own science lessons and find her
own resources. This was frowned upon on her grade level team, and during our fourth CoP
meeting, Sofia shared, “My [collaborating teacher] and the teacher next door said that I’m trying
to reinvent the wheel with all my lessons because I don't want to just follow what is handed out
for the plans for the week.” In sum, Sofia had a very difficult time with her collaborating teacher
the entire semester.
Sofia was overall experience and experience during CoP meetings was positive, however,
when she shared how she used her autonomy in reading to guide her instructional decisions and
teach science to her students. During the third CoP meeting, she shared, “My English language
arts lesson was so much better and I think there was so much more science in it than the actual
science.” Sofia continued to provide details about her reading lessons and how she taught her
students about polar bears using pack ice to hunt. She identified, “So it was like social studies,
science and the [English language arts] portion, and then it could have even included the writing
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part if [my collaborating teacher] would let me go on with that.” Even while feeling positive
about her teaching, she was frustrated with the relationship she had with her collaborating
teacher and the lack of instructional responsibilities provided. When it was time to plan SSI
lessons, Sofia mentioned her reading lesson again, and wanted to focus on issues tied to polar
bears and native Alaskans. She became very enthusiastic and explained, “I want to do this with
my polar bears because when we talked about blubber they were talking about how polar bears
depend on blubber, but then I told them that there are native people living in those areas that also
depend on blubber, so the polar bears are eating those seals but the natives are also able to hunt
those polar bears for the blubber, the fur, the meat, but there are specific laws,” Sofia then
discusses how this is a socioscientific issue, “And then we were talking about [how] without the
pack ice the polar bears are going to come on land towards people and people are like, ‘oh yea
we will just shoot them’, but then I'm like ‘yea but there are laws that also protect the polar
bears.’ So I want them to think about, how do we feel about people, specifically the natives,
hunting a certain amount of polar bears for the things that are important to their lifestyle: the
blubber, the fur, the meat, when they live the way they do versus people who are just want to be
able to say, look I went and hunted a polar bear here is the fur, or the head. or even nonnatives
who go to those places a lot.” This was the conversation during our CoP meeting, but when Sofia
brought the idea back to her collaborating teacher, she was told the students were in life science
and she needed to teach the human body.
After teaching her SSI lesson on the human body, Sofia mentioned her experience
teaching SSI, which is connected to research question 1b, was not as enjoyable as she would
have liked it to be. During our reflection CoP meeting, Sofia explained, “I realized if I don't like
a certain subject I necessarily don't want to teach it. I really didn't want to teach the SSI in human
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bodies and stuff so I wasn't really excited about it.” Despite initially not being excited, Sofia did
have a positive experience due to the nature of SSI. She shared, “The overall experience was
great. it was nice being able to come here once a week and plan and just talk about the different
parts of nature of science and stuff like that,” and adds, “it turned out really well with the models
I found and stuff. Something I would do differently I would not do it with human body.”
Reflective diaries. Sofia’s overall experiences and experiences teaching aspects of SSI
were expressed as negative as she wrote about her frustration with not having autonomy in
science in her reflective diaries each week. Her week one entries had a note on each day that
stated, “I am not teaching or planning science as of yet.” In her second week’s entries, Sofia is
frustrated at the end of the week because of the lack of science instruction overall. On Thursday
of that week, Sofia wrote, “The entire afternoon was dedicated to Charlie and the Chocolate
Factory movie and eating different chocolate things.” In that same entry she expresses frustration
with the lack of support her collaborating teacher is providing. Sofia shared, “I am upset with the
fact that during the time the kids watched the movie I was hoping to spend that time with my
[collaborating teacher] planning Science for next week and that didn’t happen, so I am sitting
here doing work for other classes. That is frustrating because the work I did I could do at home
without needing help from someone who is actually able to help.” Sofia’s negative experience
with her collaborating teacher continued into her entries for week three. Sofia wrote, “My
[collaborating teacher] took over the science lesson to start their school wide STEM fair
assignment,” adding, “I didn’t get to integrate [NOS] but I think there were ways it could have
been integrated but my [collaborating teacher] doesn’t push or even discuss NOS.” Later that
same week Sofia wrote, “My [collaborating teacher] took over science which actually messed up
my plans for my already messed up week.” In week four, her frustrations continued, as Sofia
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wrote, “No real learning took place this day because the school was celebrating Dr. Seuss day
and the class pretty much watched Dr. Seuss videos all day.”
In her writing, she uses phrases with a negative connotation, such as “take over” to
describe her collaborating teacher facilitating science, and “pretty much” to describe how
unpleased she was with the activities of the day. This shows Sofia’s sense of loss of ownership
over her science instruction. There is also some evidence that Sofia is unhappy with the way
science is taught by her collaborating teacher when she writes about how she would have
included NOS if she were teaching, but her collaborating teacher never includes NOS. When it
comes to the friction between Sofia and her collaborating teacher, there is a sense of defeat and
helplessness in Sofia’s words. When Sofia writes about science lessons she was able to teach,
though, her reflective diaries have a different tone.
Just as in the CoP meetings, Sofia was most enthusiastic when she wrote her entries about
teaching science during her reading time, which is where her autonomy in reading allowed her to
make her own instructional decisions, which connects to research question number 2. In week
two Sofia wrote, “I integrated NOS during my ELA (English language arts) lesson which also
tied in my SS lesson.” She explains in more detail, “I introduced Matthew Henson, one of the
first people to reach the North Pole, I asked the class if they were scientists. They said no… I
then said have you all made observations, collected data, and shared your findings? They said
yes, I then asked if that is some of what scientists do and they said yes, I then asked again if they
were scientists and they yelled YES! I challenged the students to collect evidence from “data
collected”, our shared reading article, On Thin Ice (Johnna Rizzo- writer for Nat Geo) to
convince Mr. Henson to join efforts with Nat Geo’s researchers on exploring the importance of
pack ice(sea ice) for polar bear survival.” This entry in her reflective diary was the most detailed,
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resulting in my ability to sense Sofia’s positive energy through the pages. At the end of this entry
from week two, Sofia wrote, “I was super excited as the kids seemed really excited to be
working as scientists and that I could connect 3 subjects in one lesson.” Later that week, Sofia
continued to write in a positive tone as she shared more of how she leveraged her autonomy
during reading to incorporate aspects of SSI. She wrote, “I integrated “perspective taking” into
my small ELA (English language arts) group, asking them how they think Fern was feeling in
chapter one of Charlotte’s Web I then asked them to tell me why they picked the feelings they
did (sad, mad, confused).” This week was the only week Sofia wrote in a positive tone and also
the only week Sofia wrote about how she utilized her reading time to facilitate science or aspects
of the SSI framework.
Teaching observations. To understand the context of Sofia’s classroom I observed her
teach a small group reading and whole group math lesson prior to her SSI lesson. While she
facilitated small group reading I immediately noticed her ability to connect with her students and
build a trusting relationship with them. She had inside jokes with students to remind them to stay
on task (telling a student to remember to eat his sushi for dinner so he could have enough protein
to power his brain) and used terms of endearment when redirecting other students (“sweetie”).
During her whole group math lesson Sofia demonstrated strong classroom management skills as
her students knew the routines to transition and show they were paying attention during the
lesson.
When I observed Sofia’s SSI instruction, I utilized an observation tool (Appendix E) to
record which aspects of SSI that were observed, which was the focus for research question 3. I
arrived on Monday at 12:10pm to observe Sofia begin the first day of her SSI lesson. Her lesson
was scheduled to begin at 12:15pm but Sofia was teaching math and continued to teach math
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until 12:30pm. Since Monday was early release day, this reduced the amount of time she had to
facilitate her science lesson to 15 minutes. With students sitting at their desks, Sofia transitioned
them to science by stating, “Okay, let’s put our math notebooks away and get ready for science.”
Students cleared their desks and stared at the front of the room, where Sofia was standing. “I’m
going to ask a question and I don’t want you to answer. What do you think is the most important
part of the body?” After about 30 seconds, Sofia said, “Talk to your table groups.” This
opportunity to talk with their table groups was Sofia’s incorporation of scientific discourse at a
lower level, which was a discussion. As students got prepared to talk in their groups of five, there
was one student in each group who automatically became the facilitator of the conversation.
Later, I learned these students were group leaders and made sure everyone shared. I noticed,
though, that these group leaders acted more like a little teacher and felt confident in their ability
to tell their classmates they were correct or incorrect with their thinking. For example, I watched
one little girl turn to a group member and say, “What do you think?” and he responded with, “I
think it’s the brain because the brain helps you do stuff.” The little girl responded, “No, that’s not
right. That isn’t the most important part of your body.” Then, turning to another group member,
continued with, “What do you think?” As these discussions were occurring, Sofia walked around
the room, visiting each table group and making sure they were on task. After about two minutes,
Sofia said, “Okay, let’s share what you all talked about.” The group leader in each group
provided the class with a summary of what was discussed. This part of the lesson was the most
engaging for students, and where Sofia appeared to demonstrate the most confidence. After each
table group shared, Sofia walked to the side of the classroom, and picked up a plastic model of a
brain. The students squealed in excitement and Sofia very quickly stopped and stared at them as
she waited for their excitement to settle. Once the room was quiet again, Sofia began to lecture
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about the brain. While discussing the brain, Sofia went into detail about the occipital nerve and
hypothalamus, all while her student sat in silence and stared. Throughout the lesson, Sofia’s
collaborating teacher would jump in and explain the parts of a brain in more kid friendly terms,
and Sofia would begin to talk over her so student would hear her instead. This dynamic
continued throughout the lesson and reminded me of a game of tug-of-war.
On the second day of her SSI lesson, Sofia seemed very unprepared as she attempted to
help students begin making connections between science content and the SSI. She began her
lesson asking students, “Who can remind me what they learned about lungs?” Sofia was
referring to a lesson students participated in the previous week. She allowed two students to
share, “They help us breathe,” “They are in our chest.” Then, Sofia asked, “What does our heart
do? Talk in your group about what the heart does,” which was her integration of scientific
discourse through discussions. As students shared, Sofia walked around the room, listening to
each group’s discussion. After visiting with each group, Sofia went to the front of the room,
where she had a model of a human body. Students got quiet as she moved to the front of the
room where she began to remove the plastic lungs and heart from the body. She held the heart up
and began to lecture to her students about the four chambers of the heart. After she told them
about how the heart pumped blood through the body, she paused and scanned the room as her
students patiently waited for her next move. Then, Sofia said, “Find your pulse in your neck and
count how many times you feel your heart beat for the next minute.” This was very difficult for
her students to do because many did not know how to find their pulse. Sofia, her collaborating
teacher, and myself, scrambled around the room to help students locate their pulse. Then, Sofia
set a timer for one minute, with many students calling out, “I still can’t find mine!” and told
students to count their heart beat. As they counted, Sofia grabbed a set of sticky notes from her
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collaborating teachers’ desk and began to place one on each students’ desk. Once the minute was
up, Sofia said, write down how many times you felt your heart beat. After students recorded their
time on their sticky note, Sofia said, “Now, stand up at your desk.” Students stood and pushed in
their chair. Sofia instructed, “Run in place.” Students ran in place at their desks for another
minute. Then, Sofia said, “Now, sit down in your chair, find your pulse again and count your
heart beat.” This time, every student was able to find their pulse and squealed, “I can find it
now!” if they couldn’t before. Sofia had students record their second pulse count on their sticky
note and then asked, “What do we need lungs for?” After students answered this question, Sofia
began to lecture students about the lungs, while referring to the plastic model she removed from
the body. As Sofia discussed how the lungs worked, her students sat in silence and listened.
When she finished, she looked up at the clock and noticed she had more time. She asked
students, “What are some foods you can eat to keep your heart healthy? Take your science
notebooks out and write about some healthy foods for your heart.” This was the final task of the
lesson, and Sofia walked around the room as students wrote in their notebooks.
The third day of her SSI lesson was very similar, Sofia seemed unprepared and lectured
most of the time. She began her lesson asking students a series of riddles, “What muscle works
all the time and never gets tired? Where is the smallest muscle in your body? How many muscles
do you use when you take one step?” Because students had no prior understanding of muscles,
answers were called out that were not based on information on evidence and were strictly
guesses. After asking students riddles, Sofia lectured students all about the muscles in their body,
once again trying to prepare her students to be able to make connections between science content
and the SSI. As she lectured about smooth muscle, cardiac muscle, and skeletal muscle, she
included her collaborating teacher by asking her collaborating teacher questions that were related
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to the topic. As she lectured, students began to get fidgety, moving from side to side in their seats
and placing their head on their desk. After lecturing about the different types of muscles, Sofia
told students to “quietly stand up and push your chairs in.” Students did this with a lot of side
conversation so she had students sit back down and try again. Then, Sofia turned the projector on
and started a yoga video. Students were permitted to move around the room so they had enough
space to participate in the yoga. As students followed the poses in the yoga video, Sofia stood in
the back of the room and watched. Once the video was over, she had students return to their
seats, where she continued her lecture about muscles and brought in the yoga as a way of
stretching different muscle groups.
The next day, Sofia’s collaborating teacher decided to transition students from math to
science early, and Sofia was not ready, so she scrambled at the front of the room to gather her
notes while students patiently waited at their seats. Sofia began by asking her students, “What do
you think a healthy meal is? Draw me a picture of a healthy meal in your science notebook.”
This was Sofia’s way of bringing moral and ethical considerations into her SSI lesson. As
students drew their pictures, Sofia walked around the room and asked students questions about
what they were drawing and why. After allowing students five minutes to draw their healthy
meal, Sofia asked students to look at her as she positioned herself at the front of the classroom.
She projected a graphic organizer and told students they were each going to receive one and
complete it as they watched a video. As she explained the graphic organizer, Sofia’s
collaborating teacher began to pass them out to each student. Sofia then began showing a video
about eating different foods for different purposes while students were expected to fill out the
graphic organizer. After the video, Sofia had her students revisit their drawings and make
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changes based on what they learned about in the video, allowing students to change their
conclusions based on new evidence, which is an implicit connection she made to NOS.
On Sofia’s final day of her SSI lesson, she was, once again, connecting morals and ethics
to the science content and SSI by assessing their understanding of exercising and eating healthy,
asking them to create a healthy plan for three days. Sofia gave each student a large piece of white
paper that was divided into three sections and day 1, day 2, and day 3 was written at the top.
Sofia instructed, “You are going to show me what you think you need to be healthy for three
days.” This confused students and they thought they were working on this assignment for the
next three days. Sofia became frustrated, and when she began to clarify, her collaborating teacher
jumped in and explained it more clearly for students. As students worked on their plans, Sofia
walked around the room and asked students questions about their plans, making sure they were
on track. After allowing her students 20 minutes to work on their plans, Sofia set a timer for two
minutes and had her students walk around the classroom, find a partner, and share their plans
with them. After two minutes, she reset the timer and had them find a new partner to share again.
Then, Sofia called her students to the carpet. Once they were seated she asked, “How many of
you included exercise on your plan?” Some students raised their hands. Then she said, “How
many of you included food on your plan?” Most students raised their hands. Sofia then followed
up with, “How many of you included both food and exercise on your plan?” There were some
students who put their hands halfway up slowly because they were not sure, and others who did
not raise their hand. Sofia began a discussion about different opinions and told her students, “if
you have exercise or if you have just food does not make you wrong, it means you have a
different opinion or perspective.” This was Sofia’s explicit connection to the aspect of
perspective taking. During this discussion, Sofia’s collaborating teacher walked up to Sofia and
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told her they needed to pack up because it was time to leave, so Sofia quickly had students hand
her their three-day plans and begin to pack up.
Interviews. Sofia’s interviews took place immediately after school and were conducted
in a small conference room located in the center of the pod of classrooms. The semi-structured
protocol (Appendix F) that was used during the interview allowed Sofia to share her overall
experiences, experiences while enacting SSI, and what influenced her instructional decisions,
which are connected to research questions 1, 1b, and 2. Since we were in a conference room, we
thought we would be interrupted less since there were no teachers or students walking in and out,
like they do in the media center. Sofia’s demeanor during the interviews changed daily, with
some interviews filled with tears, while others were filled with laughter. How she felt her lesson
went determined how she felt during the interview.
During the interview on the first day, Sofia cried when she began to talk about her
collaborating teacher. Through tears she explained, “But I would have liked more time and I
would have liked to have not been in the room with another person who was jumping in all the
time.” Tears and frustration toward her collaborating teacher also came out during her
third interview, where she explained, “okay so [my collaborating teacher] wanted me to
introduce the food pyramid and stuff, but we don't eve teach the food pyramid anymore, because
they moved to the plate. But not even that, none of the things we talked about really stressed the
importance of fats, or grains, or stuff like that,” adding, “So I feel like that- where she wants me
to go, isn't really where I want to go.” Sofia’s collaborating teacher was a great influence on how
she was feeling about her SSI lesson. Any time Sofia had tears in her eyes, she was expressing
frustration toward the climate of her internship classroom and how her collaborating teacher was
influencing her instructional decisions.
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Sofia was happy during our second interview, where she felt confident because of her use
of the model of the human body with the heart and lungs. When I began recording he smiled and
waved to the camera, illustrating how happy she was that day. At the very beginning of the
interview, Sofia shared, “I thought today went really fun and I really, really liked having my Mr.
body and my fake heart to show off. I loved that part of it, that was fun.” She followed up talking
about how she conducted research to build her background knowledge so she would be able to
tell her students all about how the heart and lungs work together. Making sure she had the
background knowledge to discuss this with her students was very important to her.
Her third interview, however, was not as positive. When asked how she thought it went,
she responded, “I didn't like this lesson as much as yesterday's lesson.” I asked her to explain
why, and she was abrupt and stated, “I don't know. I just didn't like it.” Sofia was discouraged
and did not feel like sharing her experience that day. After casually talking with her a bit, I
revisited the interview questions and asked her to share some specifics she remembered about
her lesson. She shared, “I don't feel like- I mean I don't know- like, all I keep thinking is it
wasn't developed enough. Um... I don't know. I could not find the yoga video I actually liked.
They all suck. And I hate kids yoga.” She continued to share how she did not personally enjoy
the lesson, she did not plan well for the lesson, and felt unhappy. As soon as she began to think
about the students, however, her tone changed. As she shared, “The kids liked it. They seemed
like they liked it. I guess that's all that really matters. and they were able to recognize the
muscles in their body, which is the purpose. It wasn't about the yoga video. It was about them
feeling their muscles in their body. So in that sense it was successful. I loved that they were able
to recall words like atrium or ventricle because that is not in their curriculum at all, but it was
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like, they knew that. It makes my heart so happy,” her tone went from dull to upbeat, as she
remembered to focus on her students and their learning.
In her fourth interview, Sofia explains that she had mixed feelings about it, because of
her frustrations with her collaborating teacher taking some of her science time to complete an
Easter egg hunt, but shared she was happy with her student engagement when she did teach her
science lesson. Sofia explained, “It was cool to see what the kids made,” adding, “Most of the
kids knew what parts of a healthy meal was, which is good. So they have some idea of what is
healthy and what is not healthy.” When she reflected on her students’ behaviors, Sofia was not as
happy. She recalled, “I just feel like there was a bit more chaos today. And that could be because
it's the end of the week, it could be because of the lesson itself, because they just ate a crap ton of
candy, it could be a combination of all those things.” Despite her frustrations with her
collaborating teacher, and her students’ behaviors, since her students seemed to understand the
content, Sofia felt positive about her SSI lesson because she knows her students learned
something.
In her fifth and final interview, Sofia feels confident with how the assessment of the SSI
lesson went. She shared, “I liked today. A part of me feels like we should have reviewed stuff
first, but I think it's just because of the culture versus just handing it over to them.” Sofia is
referring to the culture of SSI and how it is a more challenging way to facilitate science
instruction. One thing Sofia enjoyed most was her students’ responses to the assessment and how
they were interacting with each other. During the interview Sofia recalled, “(laughs) Yea it's
funny because one little girl was like, ‘Can you pull up asparagus because I'm trying to show her
what asparagus looks like’ because she loves asparagus and the other little girl didn't know what
asparagus is. It's interesting to see what they are exposed to. If we had more time I would love to
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bring different foods in and that way there wouldn't be an, ‘I don't know what celery is,’ okay
great, now we can know.” Overall Sofia ended the week in good spirits and recognized the
difference in her students during her SSI lessons and other science lessons she had taught. She
explained, “There is a lot more student engagement. There was a lot more student freedom.”
Participant Number Four: Thea
Background. I met Thea two semesters prior to the study when she was enrolled in my
science methods course. Thea was in a cohort that was very close and collaborative, so my
memories of Thea as a student are very positive due to her participation and engagement
throughout the course. Thea volunteered to participate in the study “because I have had lots of
problems with 5Es and structuring that but now that I'm planning science full time I think this
will help.”
Thea was completing her final internship in a third-grade classroom at school site A. This
class is a departmentalized class where the students come for their math and science instruction.
When students enter in the morning they are considered to be in their homeroom. They arrive to
their homeroom, drop off their items and say the pledge of allegiance before switching to the
classroom next door. Then a new set of students enters, which is the group I observed for the SSI
lessons.
In Thea’s class there are 20 students. One of these students identifies as ELL and two
students have a 504 plan. Zero students have an IEP or EP. The entrance to Thea’s classroom is
along the right wall of the room in the corner near the front. When you enter Thea’s classroom
you will notice her collaborating teacher has flexible seating available for the students: the
classroom has two tall tables in the back of the room where students can elect to stand while they
work or stand on a wobbling device, two tables in the middle of the room that offered large
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rubber balls as chairs or regular student chairs, a group of four student desks is in the front center
of the room and that offered regular student chairs, there was a table to the far left side of the
front of the room that also had regular student chairs, and to the right front of the classroom was
a table top on the floor which provided students with the option to sit on mats on the floor. At the
front of the classroom is a whiteboard where the document camera and projector display images.
On the right side of the classroom is a kidney shaped table where small groups are held. The
back wall of the classroom is a large window that has three shelves below it. On the shelves are
tall bins that are home to the students’ belongings. In those bins are notebooks, folders, and
textbooks. When students enter the room they find the bin with their name on it and bring it to
their workspace. On the left wall are bright yellow cabinets, a counter, and a sink. These cabinets
store classroom supplies such as paper, glue sticks, and markers. On the front wall of the
classroom, in the far left corner, is another door which leads to the other third-grade classroom
next door.
When the additional planning meeting for the CoP was offered, Thea was the only
participant who attended, and therefore received one-on-one feedback from me as she planned
her lesson. Thea was allocated 60 minutes for science each day, but since the focus at the school
was on reading and math performance, Thea explained science time was often reduced,
sometimes to as little as 15 minutes. Despite third-grade being a state mandated testing grade in
math and reading Thea was given freedom to plan and facilitate her multi-day SSI lessons within
the constructs of her schedule. In Thea’s class students spent the entire day on Tuesday taking
district mandated assessments on the i-ready computer program, so no science was taught on
Tuesdays. She planned a five-day lesson focused on the Florida Everglades. The question she
asked her students was: Should humans develop the land in the Everglades?
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Community of practice meetings. During CoP meetings Thea was very positive and
confident in her abilities to teach aspects of the SSI framework, which provided insight into her
overall experiences, experiences during the CoP meetings, experiences while teaching aspects of
SSI, and her instructional decisions, which correspond to research questions 1, 1a, 1b, and 2. In
our second CoP meeting Thea described how she was incorporating NOS activities from the CoP
meetings in her teaching and that her students were enjoying it. Thea shared, “Having them do
these things and act as a scientist has them really engaged in it and excited, and I think that part
of NOS is awesome for them to be able to do the things and learn from doing the things.” Thea is
confident in her abilities to teach NOS within the context of her lessons, but wanted to be more
explicit with her NOS instruction, and explained, “I really want to do a decontextualized lesson
in my classroom.” Throughout CoP meetings, Thea spent a lot of time sharing her positive
experiences with decontextualized NOS and how she incorporated NOS in all of her lesson
plans.
Thea’s collaborating teacher had a major influence on her overall experiences teaching
science and her experiences teaching SSI throughout the semester. Thea received a lot of positive
feedback from her collaborating teacher, and shared that feedback with the group. When talking
about her NOS instruction, Thea shared, “My CT (collaborating teacher) said, ‘that was amazing,
that was variables and they don't realize that those are variables,’ and I was like, ‘yes!’” Later in
the semester, Thea highlighted the autonomy she had in her classroom when she was
brainstorming the different ways she can incorporate the real world context and perspective
taking into her science instruction. Thea explained, “that's what I was thinking about like there's
topics they have covered and my CT is fine with whatever I want to do and I told her I wanted to
do that and she's like, that's amazing, you can incorporate reading with it too.”
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Throughout CoP meetings, Thea demonstrated strong knowledge of her students as
learners and a genuine sense of enjoyment with her students. As Thea was discussing her
experiences incorporating aspects of the SSI framework from her previous week, she shared a
brief exchange she had with her students, which illustrates the playful climate of her classroom.
Thea shared, “So I had it on the newsreader and it said ‘discussion Fridays -five second rule’ and
so when they saw five second rule they were like ‘disgusting Friday?!’ and I was like, ‘not
disgusting discussion!’ and they were like, ‘oh’ (laughs)”. As she was planning her SSI lessons,
Thea drew from past teaching experiences and what she learned about her students to make
instructional decisions. She recalled, “I have some innovative thinkers that will literally invent
something, I can see it happening. I did an engineering three-day quick, this is what engineers
do, and he was like, ‘Ms. Smith (pseudonym), I'm going to be an engineer when I grow up and
this is going to help me,’ I was like, ‘yea it is, (laughing) I mean I think’ (laughing).” She
continues her story to demonstrate the positive way she thinks about her students. She adds, “It
was funny, he's a funny kid. He also raises his hand in math today, ‘thank you for helping on my
questions,’ ‘you're welcome, that's my job’ (laughs)”.
Reflective diaries. In her reflective diaries, Thea focused most on her students responses
to specific aspects of SSI, which correlated to research questions 1b and 2, focused on her
experiences while teaching aspects of SSI and her instructional decisions. When she wrote about
NOS she wrote about how her students enjoyed NOS and how that made her feel. In her first
week, Thea wrote, “It was exciting to be integrating [NOS] because my students were so into it.
This aspect of science is where they are discussing the most and they feel as though they are a
part of the investigation. I felt like my students were more engaged when talking about NOS
without realizing it.” Thea writes that she specifically likes the opportunities NOS provides her

128

students, as she explains, “I liked that the SSI aspect was hands on so my students were actually
‘doing science’ and understanding, coming up with their own conclusions rather than me giving
them the information and them giving it back.” In a later diary entry, Thea begins to reflect on
what her engaging NOS instruction may mean to her students, and shares that she is beginning to
worry. She writes, “Something that I don’t like or that worries me is because we do so many
hands on science lesson, I’m afraid my students are seeing it as just fun stuff and not connecting
it to the learning or the standards.”
Thea also reflected on how she was able to incorporate perspective taking, discussion,
and moral and ethical considerations into her NOS lessons. The week she facilitated a
decontextualized NOS lesson was when she first began to identify NOS as a way of facilitating
other aspects of the SSI framework. She wrote, “I was able to incorporate NOS by doing a
decontextualized NOS activity and then pulling in multiple perspectives. Using the fossil find
activity, I reinforced that students were acting as scientists and as paleontologists to collect data
and collaborate the way scientists do. As I was integrating multiple perspectives, I felt like it was
going to impact future lessons they have in science to get them to participate, collaborate, and
understand each other without being so closed minded.” Later in the semester, when Thea began
to teach current events in her classroom, she reflected on her ability to facilitate perspective
taking, discussions, and moral and ethical considerations through NOS skills. She wrote, “I used
discussion to go through the 5 second rule article, I incorporated perspective taking and
encouraging my students to understand that they are acting as scientists by collecting data and
forming an opinion.”
Incorporating aspects of SSI was not always easy for Thea, though. During a unit where
she was facilitating the STEM challenge, which was focused on engineering design, Thea wrote,
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“I did not incorporate a lot of perspective taking or argumentation into this unit, not only because
it was short and kind of rushed, but because I found it difficult to do.” Thea also opted to not
plan for aspects of SSI when students were working to build foundational understanding of
content. In one entry she wrote, “I did not incorporate SSI into the lesson on Tuesday because I
did not plan for a socioscientific issue when we are still discovering gravity and its effects on the
Earth.”
Teaching observations. Thea’s five days of SSI lessons were divided by a three-day
weekend and altered due to i-ready testing. The week Thea was facilitating her lessons was a
week there was early release on Monday, i-ready testing on Tuesday, and no school on Friday, so
she began her SSI lessons on Wednesday, continued on Thursday, and then had to wait until
Monday to begin again. She was able to teach on Monday and Tuesday but had to adjust her
instruction on her final day, Wednesday, due to another day of i-ready testing. She was able to
facilitate the final day of the lesson on Wednesday but it was shortened and focused only on
completing the activity to voice their opinion. Because of scheduling conflicts, I was unable to
observe Thea teach a subject other than science.
When I arrived to observe Thea teach, I used the teaching observation tool (Appendix E)
to guide my notes regarding which aspects of SSI I observed, which focused on research
question number 3. As Thea facilitated her lessons, I observed that her collaborating teacher sat
at the kidney-shaped table on the side of the room and worked on the computer or graded papers.
Every now and then she would stop working and scan the room of students or listen to Thea’s
lesson, always with a smile on her face, seemingly pleased with what she was overhearing. The
trust Thea’s collaborating teacher had in her was obvious in the way she did not appear to be
concerned about what Thea was doing with her students.
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Thea began her SSI lessons by passing out a graphic organizer her students would use to
take notes on ecosystems as she stood at the front of the room and showed a PowerPoint
presentation that provided information to her students. This graphic organizer would help her
students make connections between science content and the SSI later in the week. The
PowerPoint began by defining ecosystems and living and non-living things. As Thea projected
the slides and read the information to her students, they quickly jotted down notes. After the
PowerPoint was finished, Thea passed out an article called “Why are Wetlands Important?” and
had her students read it and use text codes to identify important pieces of information. Thea’s use
of the article was her way of having her students identify evidence they would later use to
support their claim during discussions. The lesson was very fast and many students did not have
the opportunity to finish reading the text before Thea said, “Alright, let’s place our notes and
article in our science folders and get ready for math.”
On the second day of her SSI lesson I arrived earlier to see students transition into the
classroom. Since Thea is in a departmentalized class, she begins the day with a different group of
students then those I observe in the afternoon. When I arrived, her homeroom students were
watching the morning news. After the morning news was over Thea announced, “Okay, line up
and get ready to head to reading.” Students then cleaned their desks and lined up at a door
located on the left side of the room. As they began shuffling out of the room, another group or
students entered the classroom from the main entrance door, located on the right side of the
room. As students came in they went straight to the back of the room, where there were bins of
notebooks on the shelves, found their notebook, and took a seat at one of the tables. As this was
occurring, Thea walked around the room making sure she had all of her supplies set up and
engaged in small talk with some of the students who stopped by to say hello. Once students were
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seated at tables Thea began, “Okay, today we are going to connect what we learned the past
couple weeks to what we learned yesterday about wetlands.” She follows up by asking her
students, “What do you need to survive?” As she asks, she walks over the computer and projects
a PowerPoint slide with the question on the board. Thea speaks with a lot of confidence in her
voice and maintains her students’ attention throughout this conversation. “Turn and talk to your
partner.” The turn and talk was a way for Thea to allow her students to engage in discussions.
Thea begins to walk around the classroom listening to students state, “water”, “food”, and
“shelter”. “5, 4, 3, 2, 1” Thea counts down to get her students’ attention. As students become
quiet she explains they are going to work in their groups today to consider what different animals
that live in Wetlands need to survive. She assigns each group of students an animal that lives in
the Everglades and provides them with articles about their animal. Students spent the next 20
minutes of class reading through the materials and developing a poster about their animal.
During this time, Thea visits each group and asks questions to push their thinking and help them
make connections to the animals, which was Thea’s way of helping her students engage in
empathy. Students do not go off task and Thea smiles often and seems to really enjoy the
conversations she is able to have with her students.
On the third day of her lesson, as students were walking to the back of the room to find
their science notebooks, Thea placed a graphic organizer on their desks so they would have a
guide for notetaking. As soon as students arrived to their seat, they began to write their name on
the organizer without being prompted, and then held a thumbs up in the air to signal they were
ready. “So, what was it we learned about last week?” Thea asked to begin her lesson. Students
immediately turned to their groups and began discussing what they remembered, and Thea had a
wide smile on her face as she proudly watched her students work through their established
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routines. “5,4,3,2,1” Thea counted down, just as she did the day before, to gain her students’
attention before transitioning to a lecture about interdependence and a class discussion about
how developing the Everglades would impact animals, this time not only guiding her students
through empathetic concerns, but also perspective taking as they had to consider the perspective
of the animals. Halfway through the lesson, Thea asked her students to form an opinion about
development in the Everglades based on the information they received so far. Students jotted
their opinion in their notebook and then Thea called on volunteers one at a time to share. As she
called on students, Thea walked around the room, using proximity to keep students on task and
keeping the focal point on the student who was speaking. After their class discussion, Thea gave
her students the opportunity to revise their opinions if they changed after hearing other opinions,
allowing them to engage in NOS and change their conclusions based on new evidence, and then
directed them to “Place your science notebooks in the bin when you are finished and get ready
for math.”
Thea began the fourth day of her SSI lesson telling her students, “Today we are going to
start with the iPads that are in the center of your tables. Go ahead and log-on and wait for
instructions.” Students were very excited and each grabbed an iPad and began to log on using
their student accounts. “Okay, now go to the Nearpod app and enter the code that you see on the
board. Once you login with the code, your screen will look like this,” and Thea places an iPad on
the document camera for students to see. On the Nearpod, Thea found a virtual field trip for her
students to visit the Everglades. As students logged in they exclaimed, “The Everglades!” “Oh
cool!” “Look, a turtle!” The location of the field trip was on a boardwalk in Everglades National
Park. As her students were expressing their excitement, Thea smiled and laughed as she visited
with students to look at their screen and see what triggered their excitement. After allowing her
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students to explore for five minutes Thea told her students to place the iPads in the center of their
tables and asked, “What if you were moving to Florida and you were so excited to move to the
area of the Everglades, but there were no bridges or parks or anything man made to allow you to
visit and live there. How would you feel?” This question helped her students engage in empathy
as they put themselves in the position of someone who had no place to visit. Today’s lesson was
focused on the benefits of developing the land in the Everglades, which Thea decided to focus on
to give her students another perspective. This discussion was followed by providing her students
a series of blog articles from people who visited the Everglades and wrote about their
experiences going on boats, nature hikes, and driving over bridges to see alligators. These
articles were provided to offer her students opportunities to engage in perspective taking as they
learned about various perspectives regarding benefits of building in the Everglades. After her
students read the articles, Thea said, “Open your notebook to the opinion you wrote yesterday.
Underneath it, write a new opinion based on the evidence you have from today’s lesson. Once
you are finished, put your notebooks in the bin and get ready for math.”
The final day of Thea’s SSI lesson was not as organized as it had been the rest of the days
due to i-ready testing. Because it was time for quarterly testing in both math and reading,
students were in the computer lab until they finished their tests. Therefore, Thea had students
trickling into the classroom at different times based on when they were finished. Thea was
flexible with this and did not allow the testing to entirely interrupt her SSI lesson, though, which
centered on evaluating her students’ understanding of the SSI. While students were in the lab,
Thea placed a clean sheet of lined paper at each students’ seat and wrote the following
instructions on the board: “Use the notes you wrote throughout the week, and notes you have in
your science notebooks from our unit, and write an opinion essay answering the question
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‘Should humans develop the land in the Everglades?’ Make sure you include evidence from your
notes and the articles you have.” This was Thea’s incorporation of moral and ethical
considerations regarding the SSI. As students came in, they got write to work and quietly wrote
their essays.
Interviews. When you walk out of Thea’s classroom, you find yourself in a commons
area, located between four classrooms, where there is a long rectangular table and six chairs.
Opposite the table and chairs are two sinks where students wash their hands after using the
restroom. Thea requested we hold our interviews in this common area for days one through four.
Every now and then students or resource teachers would walk past, but we were mostly
undisturbed. Our interview for the fifth day took place via email due to the inconsistencies with
students entering the classroom after finishing their i-ready test and Thea driving to the east coast
to visit family immediately after school.
To conduct the interviews I utilized the semi-structured protocol (Appendix F) that
allowed Thea to share her overall experiences, experiences while she enacted SSI lessons, and
the influences to her instructional decisions, which all corresponded to research questions 1, 1b,
and 2. During our interviews Thea was very reflective and aware of when her lesson was not
engaging for her students. During the first interview Thea acknowledged the teacher-centered
lectures that were delivered throughout the week as she reflected, “I think it went okay for what I
had planned, but I do feel like it was a lot of direct instruction. Even though they were talking, I
feel like it was not as engaging as I would like it to be.” As she discussed her lesson from the
day, she began to think ahead to the next day, and shared, “Hopefully tomorrow there will be
more when they are working as a group to make that poster and they are working with their
partners.” When asked about her instructional decisions to plan a lesson that was more teacher-
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focused, Thea explained she struggled with planning an engaging lesson when her goal was to
facilitate content knowledge. As she talked about teaching and planning content, she shared, “I
think the hardest day for me to plan was, honestly, today, because teaching straight content is
wanting to gouge my eyes out,” and she added, “I guess I felt like I had to fit it into five days,
and so, they had to get the content.”
While she hoped her second day’s lesson would be more engaging, she did not express
confidence during the interview. When asked how she was feeling about her second day’s lesson,
Thea shared, “It was a mess management wise. Um, I don't think there is a big enough
understanding of what I meant by interact or work together by animal and environment. They
were kind of getting there, but they haven't learned that yet, so I guess that's why. But when they
were sharing I should have had the other groups writing, like take notes on what they were
sharing,” adding as she reflected on her practice, “The only reason I didn't do that because I
thought it would be overwhelming for them to try to write down and listen at the same times, and
they don't have all the information, and then I'm writing things, and yea. But it would have been
a better thing now that I have done the lesson, it would have been better for them to be taking
notes, and then I could even have had the notes also.” Thea continues to be reflective during the
interviews, thinking of ways to improve the future lessons in her SSI plans. At the end of the
interview she explains, “I would like to expand on it on Monday because I want to show them
the difference of the Everglades, how it was, and how it looks. And then when we are talking
about what that means for the Everglades and they say, there are less trees and the birds don't
have a place to build their nest, oh well what does that mean for the birds, how do they feel about
it, can they still live there? and then I'll make that connection back to that.”
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Her reflections and changes to her lessons contributed to her feeling more confident
about her lesson during her interview after teaching on day 3. Thea opens up with, “I really liked
their conversation today and how they were building on and adding to what each other was
saying. I think that- I liked what they were doing today.” I asked what she thought was different
about today from her previous day’s lessons and she explained, “I think we finally got to the
point where this was, like this is a real thing. Before I think it was just like, yea' we are learning
about the Everglades because it's a place. We actually do that in science, and now I think they
made the connection that it's actually a real thing that they are learning about.” Ensuring her
students recognize science connects to their daily life is something Thea stressed as important
throughout the study, and reaching a point in her SSI lesson where she felt she could explicitly
make these connections for her students changed the experience she had. Continuing to think
about how she could improve her lesson and maintain a positive momentum, Thea ends her
lesson thinking about the following day, as she brainstorms, “What I was thinking for tomorrow
was to have them, give them each a resource at each table, I mean give them a picture and a text,
or just a text, or something like that and have them talk about those things and have them write
notes on them. Then have them write what they think we should do about it. … And tomorrow
maybe I start with a Nearpod field trip and it is very much just trees and swamp from the
Everglades.”
The decision to add the Nearpod field trip was a positive change to her lesson, as she
reflected during day 4’s interview, “They definitely were engaged, like, way more engaged than
they were the past few days, especially during the Nearpod, which is bound to happen (laughs).”
Thea felt that the incorporation of technology was the influential change she needed to increase
student engagement. Utilizing technology and seeing her student engagement increase made for
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a very positive experience during the fourth day of her SSI lesson. She also connected the use of
technology to being able to enhance her students’ connection to the real world, and explains, “I
wanted to do the Nearpod because not only is it engaging, but it shows them, it's more like real
life than just seeing a picture of it. It's like you're in it, it really looks like you're in it, so that's
cool. Just being able to visualize it better, seeing the differences first hand.” Opening her lesson
with this helped her students maintain interest as she provided them with resources to conduct
research and learn about the various perspectives concerning the issue of developing in the
Everglades. Thea shared, “I saw a lot of them taking notes on it, underlining and circling, so I
think it was really helping them as they were like, this is exactly what I'm thinking.” The
resources she provided were to help them develop their opinion for the assessment the final day.
Thea’s interview for her fifth day was conducted via email since she gave the assessment
immediately after their i-ready test and was leaving school immediately, making her unavailable
for an in-person interview. Thinking about her assessment, Thea recognizes the challenges the iready test posed for her. She wrote, “As a whole, it was not a great lesson because of a lack of
structure. Coming straight from testing into writing about science (even though we did some
yoga between) wasn't an easy transition or task to take on,” but adds, “I enjoyed watching my
students write about their opinion.” When reflecting about her overall experience teaching SSI,
she wrote about it positively, sharing, “I see myself doing [SSI] because I want to create students
who are informed not only in science, but on current events and I want to push them to be
empathetic, critical thinkers which I think SSI definitely supports.”
Participant Number Five: Faith
Background. I met Faith when she was a student in my elementary science methods
course. While we did not have much of a relationship outside of the methods course, I remember
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Faith to be a very engaged student who excelled in her field-based assignments. When Faith was
in my methods course she was a junior in her spring semester. After the methods course ended I
did not have contact with Faith during the summer or fall semester. When I reached out for
volunteers for the study, however, Faith promptly responded to my email and expressed interest
in participating. Faith explained that she was excited to participate in the study because she was
interested in improving her science instruction. She shared, “I’ve never really taught science,
except for maybe one or two lessons, and they were someone else’s. Now that I’m a final intern
and I’m expected to teach science I was like, well, now this is the time.” Faith felt confident that
she would have no challenges incorporating SSI into her current science instruction because of
her supportive collaborating teacher.
Faith’s final internship was completed at school site A in a grade five math and science
class. Since Faith was in a departmentalized class, she had two sets of students. There were 20
students in her morning group and 19 students in her afternoon group. The morning group is the
group I observed her teach an SSI lesson to. Her classroom entrance is located at the front right
corner of the room. When you enter her classroom you will observe student desks in six groups
of four with two desks facing each other and the other two side by side. There is one white board
at the front of the classroom, which is to the left of the entrance door and a second white board
on the right wall of the room. The whiteboard on the far right of the room has designated areas
for learning objectives for both math and science. The white board at the front of the room is
where the document camera and projector are located as the white board serves as a screen for
PowerPoint presentations. There are three shelves along the bottom portion of the left and back
wall in the classroom, just below a large window. The top two shelves house a series of white
bins, one for each student. Inside those white bins you will see student materials, such as
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notebooks and textbooks. On the bottom shelf other materials are stored, such as white boards
and bins with math manipulatives.
Faith had a 60 minute block of time designated to teach science each day. Unlike the
other participants who taught a five-day SSI lesson, her SSI lesson was two days. Faith had
wanted to facilitate a five-day lesson but fifth grade is a state mandated testing grade level in
math, science, and English language arts, and her collaborating teacher wanted to ensure students
were adequately prepared for the statewide assessments. This meant more time was spent
administering practice assessments than teaching new science content. This, along with school
and district mandated assessments for her grade level (e.g. i-ready) left Faith with the
opportunity to plan and facilitate her SSI lessons on Tuesday and Thursday during one week.
Because of her restrictions she decided to facilitate an SSI centered around content the students
had learned earlier in the year. Faith’s SSI was focused on the Florida Everglades and focused on
the current laws protecting development in the Everglades and asked the students to decide if,
with the current population increase in south Florida, parts of the Everglades should be
developed more. During this lesson students were reviewing content they learned regarding
animal adaptations and how animals respond to changing environments.
Community of practice meetings. CoP meetings were held once a week for five
consecutive weeks with an optional meeting on the sixth week for any participants who wanted
time to plan, and a final, seventh CoP meeting held at the very end of the study. Faith attended
all but the additional planning meeting. She was on time and engaged during the meetings.
Throughout the CoP meetings, Faith spoke about the influence testing had on the environment
and instruction in fifth-grade, which influenced her overall experiences, experiences during CoP
meetings, experiences teaching aspects of SSI, and her instructional decisions, which correspond
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to research questions 1, 1a, 1b, and 2, and was excited to have more autonomy with science
instruction so she could engage her students more. During the second CoP meeting she shared,
“I'm in charge of coming up with an LTI (long term investigation) for the classroom and we have
been in climate, and it was even in this book (references the teacher’s guide for science) as an
engage (looking at the clouds) and I was like, that would be the perfect LTI, so I was going to try
to implement it. It will be so much more fun than what they have been doing - oh it's been so
bad.” When she mentions “it’s been so bad” she is referring to the test preparation her students
have started so early in the semester. Later in the semester, during the fourth CoP meeting, Faith
mentions how often students are engaged in test preparation: “Okay, so pretty much this week
was, like, getting ready for the test. So, it was like, review for the test, and then test, and then
today was review for the test, and that didn’t go well at all.” Faith does not enjoy the amount of
test preparation her students are completing, and it causes a sense of frustration for her. When
she begins to plan the dates of her SSI lessons to be observed, she ensures she plans her
observations early to prevent not having time to teach due to standardized testing schedules.
While sharing her plans for future science lessons, Faith’s students’ behaviors influenced
her instructional decisions, as she was aware the students in her classroom struggled with
respectfully collaborating with each other. During the second CoP meeting Faith was planning
ways to have her students make evidence-based predictions and wanted to provide opportunities
for students to discuss. She was concerned their behaviors would not allow for successful
discussions and was thinking through her options: “I don't know if they should do it as a class or
maybe they should do it in their notebooks. Or if they did it in partners then they could talk about
it, agree and disagree and discuss. No they are not ready for that.” Later in the semester, during
CoP four, student behaviors did not improve for Faith, as she shared, “[My collaborating teacher]

141

wasn't there yesterday and it was just me and the substitute and I just wanted to cry the whole
time because they were insane and I had to teach.” Managing student behaviors was something
Faith struggled with throughout the study.
Despite the frustrations with testing and concerns for student behavior, Faith maintained
a positive demeanor throughout the CoP meetings and focused specifically on how she could
collaborate and plan engaging student lessons. “We definitely need to talk about it, but I would
still plan. I wanted to like, co-plan everything because it is so mind-blowingly helpful.” Later she
mentions how she and another intern on her grade level team co-planned to increase student
engagement, which is important to Faith: “I thought this week was really fun. It was one of the
first weeks Sara (pseudonym) and I co-planned, so we were able to incorporate some more
inquiry-based activities, so that was interesting.” Between the chaotic testing schedule, Faith
finds time to plan lessons that are of high interest to her students, such as the LTI mentioned
above, and she shares her experiences teaching those lessons during each CoP meeting.
Reflective diaries. While each participant was asked to maintain a daily reflective diary
for four weeks, Faith added an extra week and reflected on her science teaching practice for five
weeks, which provided additional insight into her overall experiences, experiences while
teaching aspects of SSI, and her instructional decisions, which connect to research questions 1,
1b, and 2. The guiding questions in the diaries were focused on the specific instructional aspects
of SSI (NOS, multiple perspectives, scientific discourse, empathetic concerns, and moral and
ethical considerations), but that did not prevent Faith from mirroring some of the frustrations she
felt about testing in these diaries. For example, in an entry that was made during the second
week, she wrote that she did not teach science that day because “we took our tests today,” and
the following day adds, “we reviewed our not so great test scores today.” Just as she did during
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CoP meetings, however, Faith remains positive about the amount of testing and later writes about
how she “enjoyed helping students review for their tests by using real world examples.”
Connecting science to the real world, incorporating NOS, and increasing her students’
interest in science was an important instructional consideration for Faith. When she wrote about
a hands-on activity in which her students were conducting research on different climates she
shared,” I had a few conversations with students regarding how they were feeling about the
lesson as they were transitioning throughout and their responses were that even just moving
around the room to take notes was so much better than a PowerPoint or reading the textbook!
Made me feel awesome,” and later wrote that she most enjoyed, “The kids reactions to not
having to grab their textbooks at the beginning of the lesson. I also like ingraining in their little
minds that completing all this research and analyzing data is a HUGE part of being a
scientist.” After having more autonomy and experiencing successful integration of the
instructional aspects of SSI, such as NOS, Faith wrote, “I felt accomplished and that I was
beginning to become a real science teacher.”
Teaching observations. When I arrived in Faith’s classroom, I arrived early to see her
facilitate another subject, hoping to gain a better understanding of her teaching style in general. I
was unable to observe Faith teach, though, because the other subject was math and Faith did not
feel comfortable teaching math, and observing her transition students to science was my only
opportunity to observe Faith do something other than teach her SSI lessons. During her
transitions into science I observed Faith struggle with maintaining student attention. When she
would tell students it was time to get their materials to prepare for science they often continued
talking with their friends and not follow these directions. Faith’s collaborating teacher had to
intervene to help her get students on task. This struggle for student attention was also observed
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during her science lesson incorporating SSI.
As I observed Faith teach her SSI lessons, I utilized an observation tool (Appendix E) to
focus my notes on the observed aspects of SSI, which correspond to research question number 3.
On the first day of her SSI lessons Faith showed her students a PowerPoint presentation that
reviewed content about what students had previously learned about animal physical adaptations
and behavioral adaptations. The goal of this PowerPoint was to help her students make
connections between the science content they previously learned and the SSI Faith would later
present. During her PowerPoint presentation students were not very engaged. The PowerPoint
had a lot of information and the students appeared to have a difficult time focusing during the
direct instruction lesson. As Faith was teaching, many students were talking instead of listening
and she had to redirect them often with reminders that she had a mystery student that she was
looking at and non-verbal cues. Throughout her lesson Faith’s collaborating teacher stood on the
side of the classroom and observed student behavior. If a student was talking when he or she was
not supposed to talk, or began working on something that was off topic, Faith’s collaborating
teacher would redirect the student if Faith’s attempts were not effective.
Her second day of the SSI lesson was another PowerPoint presentation to help students
continue reviewing the science content they had learned previously and connect that content to
the SSI. The PowerPoint included many photos of animals that live in the Everglades and posed
the question: Should humans develop the Everglades to create more space for people moving to
South Florida? To incorporate perspective taking, Faith included slides on her PowerPoint
illustrating opinions that both support the development of the Everglades and do not support
development in the Everglades. Then she provided students with a note-taking organizer where
students were expected to record their opinion and list reasons that support that opinion. At the
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end of the class the students shared their evidence-based opinion with their partner, which
allowed them to engage in scientific discourse while also learning about the perspectives of their
peers.
Interviews. Interviews followed a semi-structured protocol (Appendix F) and allowed
Faith to share her overall experiences, experiences while enacting SSI, and the influences to her
instructional decisions, which connect to research questions 1, 1b, and 2. Faith’s first interview
was conducted in the school’s media center. Surrounded by children’s books, we sat at a
rectangular table in the back corner of library to reduce the amount of noise from students and
teachers coming in and out. During her interviews Faith was very reflective and interested in
seeking feedback so she could improve her instruction. After the first day of her SSI instruction,
Faith recognized her struggle to maintain student attention as having a negative influence on her
experiences, but explained it was common in her classroom: “There were still a lot of off task,
but with these students you can really only- it's hard to keep them on task. I probably could have
had an activity for them to do,” and later attributed her lack of confidence as influencing her
instructional decisions to not plan a more interactive lesson and instead lectured through
PowerPoint: “I'm not, like, 100% comfortable with my teaching. I'll use [the PowerPoint] to stay
on track and then sometimes I will end up reading off of it because I'll forget what I'm doing. But
I use that to make sure I don't forget anything. But I don't know how to make it any better
because I'm not 100% comfortable with how I'm teaching.” After Faith opened up about her
discontent for her teaching practice, I offered suggestions on how to make her lesson more
engaging for her students during the second day of her SSI lesson. We discussed using a video to
allow her students to see what the Everglades look like, and how to incorporate maps and news
articles about the issue from different perspectives to help them develop their opinion and apply
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the content. Implementing this feedback helped Faith feel happier about her lesson on the second
and final day of her lesson.
Faith’s second interview was conducted virtually, using the Zoom application because
she was unavailable during the rest of the school day for an interview due to conducting
observations of math instruction. During her interview, Faith illustrated her belief that a good
lesson was one that helps students relate to the content, and shares how her experience was
positive on the second day because of this. Faith shared, “I think today was better. I think that
after watching the video of the Everglades in the morning, and then seeing more pictures, they
were more connected and they were able to see what we were talking about. … they were more
interested and more invested, I guess.” Faith does mention how she was aware of how behaviors
influenced her instructional decisions regarding engaging her students in scientific discourse by
explaining, “I think I made it pretty basic and simple for them to just kind of get an idea of what
a respectful discussion, sharing their opinion, might look like,” adding more about her strategy,
“So I had the first student share what their poster, or what their claim was, and then share their
evidence and why they chose the claim in the first place. … then I had the other student agree or
disagree, so that’s really the first step of argumentation.” Due to Faith’s knowledge of her
students, she was able to make instructional decisions that helped her students engage with skills
associated with aspects of SSI, such as how to engage in scientific discourse, while learning the
content. Faith’s demeanor during the interview was more confident after teaching the second day
of SSI and instead of asking for ways to improve, she spoke about how much she enjoyed
teaching SSI: “It's definitely different than anything I did as a student, but it's super fun and I
think it's a really great way for them to see things that are happening around them that relate to
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the content. I think it was a really great learning experience [for me] and that I will definitely,
definitely benefit from it in the future.”
Summary
This chapter highlighted how the context of each individual participant influenced their
engagement with SSI. Showcasing the context from the perspective of each data source further
highlighted how influential context is on how each participant not only experiences engaging
with SSI, but also how they communicate those experiences. For instance, the CoP meetings
were conducted with their peers, while reflective diaries were written in privacy but would be
read only by myself, the researcher. While most of these participants were consistent with what
they shared during CoP meetings and in their reflective diaries, these contexts were considered
when analyzing the data. Farrah was the only participant who had discrepancies between what
she wrote in her reflective diaries and what she said during CoP meetings, voicing concerns and
seeking help from her peers during the meetings while writing about her confidence in reflective
diaries. This may be due to wanting to please me in her written work or Farrah may have felt that
even though she was feeling confident with her science teaching in the classroom she wanted to
maximize her opportunity to get advice from her peers, and did so during CoP meetings.
Research question 1 focused on the overall experiences these elementary teachers had
while engaging with SSI, and each classroom context was unique and contributed to a spectrum
of experiences for each of these participants. Thea had the most consistent and positive
experiences throughout the semester-long study, which may be attributed to the positive
feedback she shares from her collaborating teacher and the enthusiasm she noticed in her
students. The other four participants had a series of negative and positive experiences, depending
on contextual influences, such as student abilities or behavior, collaborating teacher relationships
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or feedback, testing schedules, or time allotted for science instruction. At times there were
overlaps with the contextual influences on experiences for these participants, specifically for
Farrah as she was not only frustrated due to her lunch schedule dividing her science block in
half, but also by loss of science instruction due to student behaviors as they transitioned from
lunch back to science; or with Faith who struggled to find time to teach science due to highstakes testing preparation, and when she did find time to teach science, struggled with student
behaviors. By the end of the study, all five participants appeared to have worked out the kinks of
their obstacles and each of them expressed a positive overall experience, leaving the semester
feeling more confident and proud of their science teaching.
Research question 1a focused on the elementary preservice teachers’ experiences with
SSI during CoP meetings, and similarly to the overall experiences, the context of the classroom
was influential to their experiences during CoP meetings. This may be because the work they
were doing in the CoP meetings was strongly connected to, and at times reliant on, their work in
the classroom. For instance, when Katie was in the CoP meeting planning for NOS instruction,
she talked with her peers about the restrictive timeline of one-week her collaborating teacher
gave her to complete the STEM fair. The CoP participants were helpful and supportive of Katie,
giving her the confidence to tell her collaborating teacher that she needed two weeks, which
turned her concerns about time into a positive experience. When Faith was in the CoP meeting,
she mentioned her concerns for student behaviors, and her peers provided a supportive network
to let her talk things through. Sofia’s challenges with her collaborating teacher was a regular
topic of conversation within the CoP, as her peers helped her cope with her feelings of
helplessness and move forward with planning lessons during the CoP meetings. The supportive

148

nature of the CoP meetings was something many of the participants mentioned, and participation
in the CoP was consistently a positive experience.
Research question 1b focused on the experiences these preservice teachers had while they
enacted SSI in the classroom, which was, once again, strongly tied to the contextual influences of
their internship classroom. The aspects of SSI these participants felt confident implementing in
their classroom often depended on what their collaborating teacher was comfortable with and
how the students were responding. For example, Thea had the most consistent positive
experience enacting SSI in her classroom throughout the study, and discussed how she felt when
her students were excited about aspects of the SSI framework or when her collaborating teacher
praised her for planning and teaching engaging lessons. Sofia’s experience enacting SSI,
however, was quite opposite from Thea’s, and Sofia referred to her collaborating teacher
interrupting her lessons, or at times, “taking over” her instruction. Aside from the contextual
influences of the classroom, all five of the participants recognized the benefits SSI instruction
had, which created a more positive experience as they enacted SSI in the classroom. For
instance, Faith referenced her students’ increased investment in the science content when she
connected it to SSI, while Katie noticed a positive change in her students complexity of thinking
during science.
Research question 2, which focused on the what these preservice teacher participants
identified as important regarding their instructional decisions, varied based on their personal
feelings about what was important to include in science instruction. While most participants
agreed that student engagement was a critical consideration when making instructional decisions,
each participant had different ways of fostering engagement. Farrah, for example, thought it was
very important for her students to make connections to the real-world, and this is evident as she
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describes her excitement when her lessons or assessments placed students within the real-world
context. Thea, on the other hand, expressed that allowing her students to utilize technology was
what improved her student engagement and lesson. Similar to both Farrah and Thea, Katie and
Faith wanted their students to make personal connections to the issue. Faith wanted the
Everglades to become more realistic to her students, and she chose to show a video, which she
attributed to an increase in student interest, while Katie incorporated sharks, which she knew her
students were interested in from previous lessons, and also used a video to provide her students
with concrete visuals of the issue of plastic in the ocean. While Sofia wanted to ensure her
students were engaged, her instructional decisions were mostly influenced by the resources she
had available, specifically models that she found in the school library.
Research question 3 focused on the aspects of SSI that were observed in the participants’
SSI lessons. From the descriptions presented in this chapter it becomes evident that connections
between science content and the issue, NOS and perspective taking were the most observed
aspects, with scientific discourse, in a variety of ways, being the next most observed aspect.
Empathetic concerns were often mentioned in conjunction with perspective taking, and moral
and ethical considerations were the least observed aspect. It is not surprising that NOS was the
most common aspect of the SSI framework for participants to enact because they all had taken
my science methods course and had previously learned about NOS, as well as completed fieldbased assignments with NOS. The participants abilities to enact NOS may be due to the
repetitive exposure between the methods course and the CoP meetings. Scientific discourse was
often mentioned as a discussion in the younger grades, with Faith and Thea being the only two
participants to focus on the argumentation framework presented during the CoP, which focused
on claim, evidence, and reasoning. Perspective taking was incorporated very differently by each
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of the participants, mostly based on their students’ needs. Katie, Farrah, and Sofia emphasized
perspective taking with their students, really focusing on helping their students develop their own
perspective or understand the other perspectives of peers in the room, while Thea and Faith were
the only two who incorporated various perspectives of the issue, for the purpose of helping
students to develop their opinion, into their lesson. With perspective taking, there appears to be a
significant difference in the implementation based on primary and intermediate classrooms.
When empathetic concerns were implemented, the participants often used animals, or in Farrah’s
lesson, plants, instead of humans to help students display empathy. Thea was the only participant
to facilitate empathetic concerns concerning humans. Moral and ethical considerations were
implicit in the assessment, but were not observed to be an intentional, explicitly incorporated
aspect in any participants’ lessons.
The descriptions presented in this chapter provided details to answer each research
question for the individual participants. Understanding the uniqueness of each preservice teacher
provides a holistic understanding of the overall experiences each case participant. In the
following chapter, common patterns that emerged across participants will be presented through a
display of themes and subthemes, and the participants experiences concerning specific aspects of
the SSI framework will be more explicitly illustrated.
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CHAPTER FIVE: CROSS CASE ANALYSIS FINDINGS
In this chapter I will present the themes that emerged from the cross-case analysis. The
themes presented below were identified based on pattern codes within each individual participant
that were repeated in at least three of the five participants. In addition from the pattern code
needing to be repeated in at least three of the five participants to become a theme, the code also
had to be present in more than one data source, occurring in at least two of the following:
transcripts of the CoP meetings, reflective diary entries, observation notes, and transcripts from
interviews. Each data source was collected at a different time during the study, and my decision
to include evidence from these multiple sources was made to strengthens the credibility of the
identified themes. Each theme is followed by a brief description and table to present supporting
evidence.
The themes below answers the following research questions: RQ1: How do elementary
preservice teachers experience engaging with aspects of socioscientific issues? RQ1a: How do
elementary preservice teachers experience aspects of socioscientific issues during community of
practice meetings; RQ1b: How do elementary preservice teachers experience aspects of
socioscientific issues while enacting science lessons?; RQ2: What do elementary preservice
teachers identify as important in terms of affecting their instructional decision-making?; and
RQ3: Which aspects of the SSI framework are observed as preservice teachers facilitate SSI
lessons? Table 11 shows the major themes, provides a brief description of the theme, and
indicates which research questions the theme relates to.
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Table 11. Summary of Themes.
Theme

Theme Description

As the participants engaged with SSI during
CoP meetings and enacted SSI in their
classrooms, they identified benefits to SSI
instruction. These benefits influenced their
experiences and consist of: increasing
student interest/engagement, helping
students make real-world connections, and
challenging student thinking.
The sociopolitical context of the The social contexts of student and
school and classroom.
collaborating teacher influences, as well as
the political influence of allocated science
time impacted the preservice teachers’
experiences as they planned for and enacted
SSI lessons.
Nature of science as a vehicle
As the preservice teachers were navigating
for other aspects of SSI.
their SSI lessons, they recognized NOS as
instrumental in facilitating other aspects of
the SSI framework.
Enacting aspects of SSI.
This overarching theme explores each of the
aspects of the SSI framework and is divided
into the following more specific subthemes:
Connecting science content to the issue,
interpretations of perspective taking, student
identities as scientists, scientific discourse /
argumentation minimally facilitated, the
socioscientific issue influenced participants’
ability to facilitate empathetic concerns, and
explicit moral and ethical considerations
were the least successfully observed aspect
of the socioscientific issues framework.
Benefits to SSI instruction

Related
Research
Questions
1, 1a, 1b, and
2

1, 1a, 1b, and
2

1 1b and 2

1, 1b, 2, and
3

Benefits to Socioscientific Issues Instruction
As each of the participants enacted the instructional aspects of the SSI framework, they
identified benefits that impacted their overall experience in a positive way. Specifically, these
preservice teachers recognized an increase in student interest or engagement in their science
lessons, an improvement in their students ability to make connections between science content
and the real world, and more opportunities to challenge their students’ thinking. These benefits
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connect to research questions 1, 1a, and 2, because they helped the preservice teachers feel
confident in their abilities to teach engaging, challenging content that had real world
connections, which led to having a positive experience engaging with SSI. This positive
experience was something that motivated these preservice teachers to make other instructional
decisions that would maintain student interest and engagement.
Table 12 provides supporting evidence from three difference data sources illustrating
these identified benefits. Due to each participants’ uniqueness, not every participant identified
the same benefits, therefore not all participants are included in each subtheme. In order for a
subtheme to have emerged, at least three out of the five participants must have had evidence in
these three different data sources.
Table 12. Benefits of SSI Instruction.
Participant
Evidence from
CoP meetings

Evidence from
reflective
diaries

Evidence from
interviews

Researcher’s
interpretation

[Students]
enjoyed making
observations and
predictions
before doing
some “research”

When I asked my
questions I had a
lot of students
involved so I was
happy about that
because a lot of
times I ask a
question and it’s
like (silence and
she looks up at
the ceiling)

Katie recognizes
how
incorporating
aspects of SSI
provided
opportunities for
her students to
become
involved in the
lesson and really
enjoy science.

Student Interest / Engagement
Katie (Grade K)

I think my
kindergarteners
really enjoyed
it. They were
really engaged
with it.
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Table 12 (Continued). Benefits of SSI Instruction.
Participant
Evidence from Evidence from
CoP meetings
reflective
diaries
Student Interest / Engagement
Farrah (Grade 1) If you asked
I enjoyed how
some of my
SSI made
students before, students fall in
they’re like,
love with the
“Ugh, it’s
learning process
science time,”
of science.
and now it’s
like “Science!”
Like, they love
science now
and it’s
absolutely
fantastic to see
the switch.
Sofia (Grade 2)

Thea (Grade 3)

At the end they
were calling
science “super
science time”
and they started
to really enjoy
science when I
taught it, which
was really
amazing, which
is really nice to
see.
Having them do
these things and
act as a scientist
has them really
engaged in it
and excited.

I was super
excited as the
kids seemed
really excited to
be working as
scientists.

I felt like my
students were
more engaged
without
realizing it.

Evidence from
interviews

Researcher’s
interpretation

Giving them that
problem/solution,
like making them
take action on
their knowledge
of the plants,
then they like it
because they are
naturally, like,
they want to
help. They want
to, like, I don’t
know. They just
get excited about
it which is nice.
They’re having
fun and they’re
learning, which
is different for
them, and they’re
up and moving.
And they aren’t
just reading a
piece of paper.
So in that sense,
as a teacher, I am
happy.
They definitely
were engaged,
like, way more
engaged than
they were the
past few days.

Farrah discussed
how teaching
SSI changed her
students’
feelings toward
science, which
she references
as a reason for
feeling positive
about SSI
instruction.

Sofia had a
positive
experience when
she taught SSI
because her
students
demonstrated
high interest in
her science
lessons.

Thea makes
very general
statements about
the increase in
student
engagement, but
is consistent
with her
observations
regarding
student
excitement
during SSI
lessons.
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Table 12 (Continued.) Benefits of SSI Instruction.
Participant
Evidence from Evidence from
CoP meetings
reflective
diaries
Student Interest / Engagement
Faith (Grade 5)
[SSI] will be so The more I
much more fun implement [SSI
than what they
aspects] the
have been
more I enjoy it
doing.
and the students
do as well. They
were able to
practice many
practice skills
today and they
didn’t even
realize it
because they
were having fun
and being
scientists.
Real-World Connections
Farrah (Grade 1) It’s just
Students were
absolutely
learning and
amazing, and
applying science
watching the
to their daily
kids point to the lives. [It] made
plastic bag
learning more
when they were important to
like, “litter” and them.
having them
making the
connections,
like, when I
was walking to
Oak Tree and
one of the
students pointed
to the bus and
said, “That’s
pollution.”

Evidence from
interviews

Researcher’s
interpretation

They were more
interested and
more invested in
what we were
doing.

Faith indicates
the regular
science lessons
are not of
interest to
students and
when she
facilitates
aspects of the
SSI framework
her students are
more focused on
the lesson and
enjoy science
more.

SSI helps,
especially in
primary. I would
argue that it
helps very much
in primary
because if you
link it to
something they
care about and
that they know is
important to
them, they are
going to learn the
parts of the plant
more effectively
than they would
without the SSI
component.

Her first grade
students were
able to take
what they
learned about
plants and apply
it to the real
world through
the issue of
littering.
Because this is
not common,
Farrah believes
SSI is especially
important in
earlier grades, to
help them
transfer their
science content
knowledge to
real life.
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Table 12 (Continued). Benefits of SSI Instruction.
Participant
Evidence from Evidence from
CoP meetings
reflective
diaries
Student Interest / Engagement
Thea (Grade 3)
I was like, “our One aspect I
goal is to be
incorporated
able to talk
was recognizing
about science in science in our
life, and like,
real lives and
apply it to our
talking about
life.” …
how it affects us
afterwards
and how we
someone was
interact with it.
like, “I really
liked this
lesson,” and I
was like, “yea?”
so I’m
interested to see
how they learn
to talk more.
Faith (Grade 5)
After they
I enjoyed
watched that
sharing real life
video on that
scenarios with
in-between day my students and
that really
leading them to
helped them
understand why
understand
we learn
what it looked
science.
like, what it is,
how special it
is, and that was
really cool for
them to learn
something,
especially about
Florida because
they were like,
“That’s here?
We have that?”
so that’s cool.

Evidence from
interviews

Researcher’s
interpretation

I think SSI is a
great way to
make science
real. I ended up
explaining to my
students that,
without them
realizing it, they
were recognizing
and addressing
science in the
real world.

It was important
to Thea that her
students
understand how
science is not
just a subject in
school but is
something
relevant to
personal lives.
She explicitly
tells her students
how important
science is, and
her students
respond
positively.
Teaching
science through
SSI helped
Faith’s fifth
graders
understand more
about their local
area and make
connections to
it.

[SSI is] a really
great way for
them to see
things that are
happening
around them that
relate to the
content.
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Table 12 (Continued). Benefits of SSI Instruction.
Participant
Evidence from Evidence from
CoP meetings
reflective
diaries
Challenges Student Thinking
Katie (Grade K)
So I made them I liked hearing
talk and tell me their reasoning
what they were behind
thinking and
everything.
discuss with
each other what
or why they
thought what
happened,
happened.

Farrah (Grade 1)

Evidence from
interviews

Researcher’s
interpretation

I liked seeing
their thinking.
They were really
thinking about
what we were
talking about and
I think that’s
great. That is not
something they
do a whole lot
because in
kindergarten it’s
memorize these
things.

Katie shares that
kindergarten
content is
usually not very
challenging but
during her SSI
lessons she was
able to learn
more about how
her students
thought and
gave them
opportunities to
interact with the
content deeply.
People assume
The students had I was talking to
Farrah is happy
first graders are to compile a list the front group
with the
like, you know, of
and they were
independence
they are just
characteristics
sharing and they her students
first grade, they ON THEIR
were like, “oh, so display as they
won’t be able to OWN [sic] and
we thought
engaged with
understand the
as a class. They this…” but they
SSI. She notices
complexities of had to turn and
did compare and how SSI helped
littering and air talk with their
contrast, which is her students
pollution. Uh, I peanut butter
high on the
engage in
disagree
jelly partners
Blooms
complex
because my
and discuss why Taxonomy.
thinking as they
kids, like, you
they agree or
applied their
go to any one of disagree.
knowledge.
my students and Students [were]
they can tell
expanding their
you what they
thinking.
learned.
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Table 12 (Continued). Benefits of SSI Instruction.
Participant
Evidence from
Evidence from
CoP meetings
reflective
diaries
Challenges Student Thinking
Sofia (Grade 2) I did like how it
I challenged the
turned out. It was students to
interesting to see. collect evidence
The kids had to
from “data
pick if they were collected,” our
going to create a shared reading
healthy plan over article, On Thin
a three-day
Ice, to convince
period and they
Mr. Henson to
needed to figure
join efforts with
out only if they
Nat Geo’s
were going to do researchers on
healthy food or if exploring the
they were going
importance of
to do exercise, or pack ice for
if they were
polar bear
going to mix it all survival.
in. … It was cool
to see their
thinking.
Faith (Grade 5) I think with the
I realized that
second day, when students were
I was able to see
able to apply
their ideas and
their prior
the student
knowledge of
samples, those
what they wear
were really neat.
in Florida and
And to hear some on any vacations
of their
they have been
conversations and on,, or TV
to hear what they shows they have
have to say about watched, and
it and to hear
apply it to the
their own
new information
opinions, because they have
a lot of times it’s gathered from
teaching at them
their books.
and they just sit
there and have to
listen.

Evidence from
interviews

Researcher’s
interpretation

They are learning
through figuring
things out and
it’s not just
handed to them. I
feel like I like
that a lot better
than just saying,
here you go, read
that, here you go,
you’re good.

Sofia
appreciates how
science
instruction with
SSI allows her
students to take
ownership of
their learning
instead of being
passive during
the process.

[SSI] is really a
great way for
them to apply the
knowledge that
they’ve been
learning and not
just, you know,
read the text or
go through
PowerPoints all
the time.

Faith considers
how science is
usually a very
passive activity
for her students
but SSI allows
them to interact
with the
knowledge and
apply their
understanding in
ways they don’t
otherwise have
opportunities to.
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The Sociopolitical Context of the School and Classroom
Each participants’ experiences and instructional decision making were influenced by
social and political factors within their schools and classrooms, which connect to research
questions 1, 1b, and 2. During CoP meetings, in reflective diaries, and during interviews social
aspects of being a final intern, such as students and collaborating teachers, influenced the
experiences these preservice teachers had in both positive and negative ways. For instance, when
students were well behaved and actively engaged in the lesson, the participants expressed
positive emotions and made instructional decisions to continue having strong classroom
management and high student engagement. When students were not paying attention to the
lesson, the confidence of the preservice teacher went down, resulting in a negative experience
and leaving the preservice teacher looking or feedback on how to improve in the future. The
political contexts of the school, such as the allocated time to teach science as determined by
administration, also influenced the experiences and instructional decisions of these preservice
teachers. This political influence was mostly negative due to a lack of science instruction
occurring, making it difficult for SSI to be facilitated and causing the participants to become
frustrated.
Table 13 provides supporting evidence from three difference data sources illustrating
how these variables influenced the preservice teachers’ experiences. Due to each participants’
uniqueness, not every participant had the same factors influence their experiences and
instructional decisions, therefore not all participants are included in each subtheme below. In
order for a subtheme to have emerged, at least three out of the five participants must have had
evidence for the finding.
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Table 13. Evidence of Sociopolitical Influences.
Participant Evidence from
Evidence from
CoP meetings
reflective
diaries
Student influences
Katie
A lot of them were
Some of them
(Grade K)
almost afraid to
were into it but I
answer that
am worried it
question and didn’t was too much
raise their hand as
for a lot of them.
much after I asked
that because they
are kindergarteners
and a lot of them
aren’t used to
pushing their
thinking.

Farrah
(Grade 1)

In first grade it’s
really easy to get
them excited for
something.

I was confident
in my
instruction and
enjoyed the
students
excitement
about learning.

Evidence from
interviews

Researcher’s
interpretation

For
kindergarten itsbecause
seagrass is way
more complex, I
feel likebecause we
haven’t learned
about
photosynthesis
and this and
that.

In each of these
examples, Katie
expresses tension
with aspects of the
SSI framework due
to her students’
lack of exposure to
high cognitively
demanding tasks
and challenging
content. Katie is
concerned the
complexity is
overwhelming for
her students and
expresses
consciousness of
the content and her
students’
background
understanding.
I thought it
Farrah feels that
went well. I was her students’ age
very happy. I
and natural
felt like they
curiosity help them
were
get excited more
connecting, I
easily than older
felt like it was
students. This
authentic and
excitement from
they were
her students is
learning and
what makes her
they were
experience
connecting it
teaching aspects of
and I don’t
SSI positive.
know, I just saw
the little light
bulbs go off and
it made me
happy.
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Table 13 (Continued). Evidence of Sociopolitical Influences.
Participant Evidence from CoP Evidence from Evidence from
meetings
reflective
interviews
diaries
Faith
I have one student
My low block,
I’ve been trying
(Grade 5)
who is extremely
with careful
to do the turn
disruptive and
classroom
and talks but
refuses to work, is a management
they get off task
bully. Like, students techniques, was very easy.
have moved
able to [group
classrooms because
work]
of her.
successfully.
[My collaborating
teacher] wasn’t there
yesterday and it was
just me and the
substitute and I just
wanted to cry the
whole time because
they were insane and
I had to teach.

Researcher’s
interpretation
Faith spent a lot of
time during CoP
meetings sharing
her challenges with
incorporating
aspects of SSI due
to student
behaviors and
alludes to these
behaviors when
she writes about
needing strong
classroom
management
during group work
in her diaries. In
her interview,
Faith mentions
how students’ off
task behavior
makes it difficult
for her to provide
opportunities to
engage in
discussions.
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Table 13 (Continued). Evidence of Sociopolitical Influences.
Participant Evidence from CoP Evidence from Evidence from
meetings
reflective
interviews
diaries
Thea
My kids were so
My students
I think it was
(Grade 3)
psyched about the
liked this
really great
[fossil find] today.
because not only today. They
was it a fun
were able to
Afterwards someone topic – roller
build on each
was like, ‘I really
coasters are
other- maybe
liked this lesson’ and awesome – but
not build on
I was like ‘yea?’ So they were being each other but
I’m interested to see the thinkers.
add ideas to
how they learn to
This gets me
each other’s.
talk more.
excited about it
as well because
I can tell they
are into doing
science.

Researcher’s
interpretation
Thea’s students
induced a positive
experience
incorporating
aspects of SSI. In
the first example
from CoP
meetings, Thea is
referencing a
decontextualized
NOS lesson plan
and mentions her
students
enthusiasm for
learning NOS and
provides evidence
that students are
enjoying her
incorporation of
scientific
discourse. This
student’s feedback
influences Thea’s
motivation to
continue
facilitating
discourse in her
lessons. In her
journal she writes
about feeling
excited because of
her students
enjoying science,
and in her
interview Thea has
positive experience
because her
students are
demonstrating
growth in their
ability to engage in
discussions.
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Table 13 (Continued). Evidence of Sociopolitical Influences.
Participant Evidence from
Evidence from Evidence from
CoP meetings
reflective
interviews
diaries
Allocated time to facilitate science instruction
Katie
We can take all day Science was
I think it went
(Grade K)
for science, so I’m
super short
pretty well as
lucky. I have
today so I didn’t far as my end of
enough time for
get a lot done
the day science
anything.
other than talk
lessons usually
about the
go, because it’s
purpose to our
usually
experiment.
absolutely
insane after we
have bone
outside and had
lunch. But I
think it went
really well.

Researcher’s
interpretation

What Katie shares
during the CoP
meeting and what
she writes in
reflective journals
and expresses
during interviews
are a bit
contradictory.
During CoP
meetings, Katie
gives the
impression that in
kindergarten she
has flexibility to
facilitate science
all day, but in her
diaries and during
interviews explains
how science at the
end of the day,
after recess creates
limitations that
influence her
ability to facilitate
long science
lessons.
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Table 13 (Continued). Evidence of Sociopolitical Influences.
Participant Evidence from
Evidence
Evidence from
CoP meetings
from
interviews
reflective
diaries
Sofia
Normally we don’t No real
I feel like [science] is
(Grade 2)
even touch science learning
rushed and I’m only
on Monday, so the took place given a certain amount
fact that I got even this day
of time, so I feel like
a little piece in I
because the I’m trying to get as
was happy.
school was much as I can into it
celebrating and I’m not spending
Dr. Seuss
enough time on
day and the discussions.
class pretty
much
watched
Dr. Seuss
all day.

Farrah
(Grade 1)

I just wish I had
more time, since
science is split in
half it is just so
difficult. They
already forget what
we were discussing
before lunch, so
then after lunch it’s
like starting over.

No
[science].
Testing
day.

At least 20 minutes is
taken away from
science just due to
transitions, just
walking to lunch in
from recess, so it’s
just a lot of time taken
away. So I think it’s
just frustrating when
you want to do all
these things.

Researcher’s
interpretation

Sofia has a limited
time to teach
science due to
restrictions in the
school schedule,
such as early
release day on
Mondays, schoolbased celebrations,
and her
collaborating
teacher wanting to
teach other things.
As referenced in
the quotes, these
limitations
influenced Sofia’s
experiences,
helping her feel
happy when she
was able to
facilitate science,
and causing her to
not incorporate SSI
due to a lack of
time.
Farrah’s divided
science block
causes her
frustration because
it is difficult for
her to find enough
time to facilitate
the activities she
plans for science.
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Table 13 (Continued). Evidence of Sociopolitical Influences.
Participant Evidence from CoP Evidence
Evidence from
meetings
from
interviews
reflective
diaries
Faith
So pretty much this
No [science
I wish I had a
(Grade 5)
week was, like,
instruction],
chance to model
getting ready for the today is test
for them what
test, so it was like
day 
that might look
review for the test,
like, just because
and then test, and
they haven’t had
then today was
a lot of practice
review for the test.
with discussions.
I wish we had
more time with
that.
Collaborating teacher influences
Farrah
I get more stressed
No science
I was going to
(Grade 1)
because I just look at today. We
ask them, are
the standard,
taught water
there different
because I’m just not safety in class ways seeds are
sure if my CT would … it’s mostly
different, how
say, ‘oh, that’s not
direct
are they
what I had in mind.’ instruction and different? But I
conversation.
wasn’t able to
Usually I just read
get there because
the book because
my CT was like
that’s what [my CT]
(taps watch 4
wants me to do.
times), it’s gotta
[sic] go.

Researcher’s
interpretation
Faith’s allocated
science time is
often interrupted by
preparation for the
statewide
assessments.

In the first example
Farrah expresses a
reluctance to move
forward planning
science lessons
because she is not
sure if her
collaborating
teacher will agree
with her plans. I the
other examples she
mentions how her
collaborating
teacher influences
her instructional
decisions by
indicating what
resources she wants
her to use and how
much time she can
spend teaching
something.
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Table 13 (Continued). Evidence of sociopolitical influences
Participant Evidence from CoP Evidence
Evidence from
meetings
from
interviews
reflective
diaries
Sofia
My teacher is upset
My CT took
I don’t like that
(Grade 2)
with me because I
over science
my lesson was
don’t want to use
which actually cut short so they
Brain Pop, and I’m
messed up my could read the
like, it’s not fun, it’s plans for my
story, that kind
not good.
already
of annoyed me.
messed up
week.

Thea
(Grade 3)

I told her I wanted to
do that and she’s
like, ‘that’s amazing,
you can incorporate
reading with it too.’

I was not able
to integrate
SSI today
because I did
not teach
science today
– math took
two blocks.

[I’m] having
them create the
learning target
because my
teacher does that
and I think it’s
cool to do that.

Researcher’s
interpretation

Sofia and her
collaborating
teacher struggled to
agree on how
Sofia’s SSI lessons
should be taught,
which resulted in
her collaborating
teacher asserting
herself into Sofia’s
lessons and
allocated time to
teach.
Evidence here
shows that even
with a collaborating
teacher who is
supportive,
influential, and has
a positive
relationship with
the preservice
teacher, focus on
high-stakes tested
areas, such as math,
takes precedent
over other subjects.

Nature of Science as a Vehicle for Other Aspects of Socioscientific Issues
For each of the five participants in this study, NOS (e.g. making observations, drawing
conclusions and making inferences based on evidence, communicating ideas and results, making
evidence-based predictions) was the aspect of the SSI framework that was integrated into science
lessons most often, and the aspect in which the participants communicated they were most
comfortable teaching. The continuous integration of NOS in science lesson plans organically
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developed into the venue for which these preservice teachers began to facilitate other aspects of
SSI, such as perspective taking and scientific discourse, which connects to research questions 1,
1b, and 2 because of the influence NOS had on their experiences teaching SSI as well as their
instructional decisions.
These preservice teachers displayed their confidence with teaching NOS early in the
semester when they shared how they were facilitating NOS during CoP meetings and in their
reflective journals. For instance, as early as the second week of the study these preservice
teachers were sharing how they explicitly told students they were acting as scientists when they
conducted observations and drew their students attention to the importance of collecting data to
be able to support their conclusions. Since these preservice teachers felt comfortable and
confident in their abilities to facilitate NOS, they took time during interviews to explain how
they used NOS to develop students’ abilities to use evidence to support their conclusions and to
share those conclusions with others, which are skills they recognized transferred during their
integration of scientific discourse and perspective taking when they were learning about the
socioscientific issue. Table 14 illustrates how each preservice teacher utilized their NOS
instruction to prepare students for perspective taking, scientific discourse, or both.
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Table 14. Nature of Science as a Vehicle for Facilitating Perspective Taking and Scientific
Discourse.
Participant CoP meeting
Reflective
Interview
Researcher’s
Diary
interpretation
Katie
We made observations While making
I reminded them In her
(Grade K)
of what we saw and
observations,
again that we
kindergarten
what we were
many students
were being
classroom, Katie
thinking, and every
said things like, scientists and I
focuses on using
time they said
‘they’re worms’ told them why,
NOS to help her
something like, ‘oh
and I asked
and then most of students develop
they are worms, I was them why they
the nature of
their abilities to
like, ‘why do you
thought that.
science was
use evidence to
think they are worms?
them
support their
Like, I haven’t told
collaborating
reasoning,
you they are worms,
with each other
which is a
why do you think
and talking
critical
that?’
about their
component to
opinions with
engaging in
each other and
scientific
discussing.
discourse. Katie
also so NOS as
an opportunity
to help her
students become
used to
communicating
their opinions
with each other,
which is
necessary when
engaging with
SSI.
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Table 14 (Continued). Nature of Science as a Vehicle for Facilitating Perspective Taking and
Scientific Discourse.
Participant CoP meeting
Reflective
Interview
Researcher’s
Diary
interpretation
Farrah
So I was like,
We investigated I like [sorting
In the first and
(Grade 1)
‘engineers are
the fast changes and classifying] third examples,
scientists because they of earthquakes
because they get Farrah uses the
have to observe the
and volcanoes. I to do it their
NOS skills of
changes. … So this
showed them
way and they’re- observation and
week we are going to
the pictures of
like, it’s okay if classifying
be engineers’ … their
the Hawaii
they change it
objects as a way
perspective taking was volcano so
because when
for her students
‘what do you see here? students were
they see
to gain an
Because some people
able to connect
someone else’s
understanding
see a volcano and
our experiment
they are like,
that scientists
some people,’ I don’t
to a real life
‘oh’ because
have different
know, so it was just
situation.
then they are
perspectives. In
like different
already making
the second
perspectives on what
that connection, example, Farrah
they thought.
‘They did it
uses NOS
different than
observation
me but my way
skills to help her
is okay.’
students
recognize how
science is
connected to the
real world,
which is one of
the benefits of
facilitating SSI.
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Table 14 (Continued). Nature of Science as a Vehicle for Facilitating Perspective Taking and
Scientific Discourse.
Participant CoP meeting
Reflective
Interview
Researcher’s
Diary
interpretation
Sofia
We revisited the soil
Students made
When they did
Sofia identified
the yoga some
NOS as a way to
(Grade 2)
stations and talked
observations,
about the vocab, like,
of them felt it in help students
discussed their
again what is humous, predictions on
different ways,
engage in
what is clay, and what what they
not everyone felt discussions and
is sand, and then they
it in the same
understand
thought would
used that knowledge to happen to water place, and that’s different
make a prediction on
perspectives. In
left in a covered okay, because
what soil sample they
the first two
depending on
and uncovered
thought was what. …
what position
examples Sofia
cup over time.
Then they had to share
they are in,
talks about how
with the class why
maybe some
students were
they thought that soil
kids are more
using evidence
type was whatever it
flexible … with from their
was based on their
perspective
observations to
observations and
taking, they had discuss with
conversations.
to listen to each their peers while
the final
other and, you
example shows
know, ‘well I
how students
felt it here,’
learned about
‘well I felt it
different
here.’
perspectives
based on how
their
experiences
during an
investigation on
muscles varied
from the
experiences of
their classmates.
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Table 14 (Continued). Nature of Science as a Vehicle for Facilitating Perspective Taking and
Scientific Discourse.
Participant CoP meeting
Reflective
Interview
Researcher’s
Diary
interpretation
Thea
At one point during
I incorporated
We then talked
Thea saw NOS
the fossil find, after I
perspective
as a group about as an
(Grade 3)
taking and
why
had each group share
opportunity to
encouraging
communicating
and some of them
help her students
would say pterodactyl [sic] my
with scientists is develop their
and the other groups
students to
important and if understanding of
would say something
understand that we think we
multiple
different, and I would
they are acting
learn from other perspectives,
be like, ‘ well I heard
as scientists by
perspectives,
which was an
people disagreeing and collecting data
and if it’s okay
important skill
some groups don’t
and forming an
to have different for her students
have the same, so is
opinion.
perspectives.
to utilize during
that okay? Does that
her lesson about
happen? And some
the Everglades
were like, ‘yea, it’s
and the different
okay for people to
perspectives of
think differently.’ …
those involved
then I actually did
in the
explicitly say, ‘… and
development of
that land.
that is just a different
perspective; that’s a
different way of
looking at something.’
Faith
Really enforcing that
I made sure to
I said, ‘we are
Faith’s use of a
(Grade 5)
they are being
point out that it going to be
scientist’s
scientists and really
is okay to have
acting as
identity helped
reinforcing that
her facilitate
different
scientists and
scientists use lots of
solving a
NOS and
perspectives,
data, they use and
that scientists
problem using
perspective
analyze multiple
often look at
resources and
taking by
sources of data.
pieces of data
analyzing text.
linking the
differently
We all analyze
actions her
based on past
data a little
students were
experiences.
differently.’
taking during
the lesson to the
authentic work
of a scientist.
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Enacting aspects of SSI.
The next series of tables showcases the subthemes associated with how these preservice
teachers interpreted aspects from the SSI framework, which are based on evidence from their
observed SSI lessons, and therefore connects to research question number 3. Data to support
these findings include both observation notes and interviews conducted after the observations
took place. Including evidence from the interviews provides clarification of what was observed
as well as support for how each participant’s interpretation of the SSI framework influenced their
instructional decisions concerning how they facilitated that aspect, which connects to research
question number 2.
Connecting science content to the issue. During CoP meetings, the preservice teacher
participants learned how important it was for the socioscientific issue they decided to have
students engage with be connected to scientific content (Zeidler & Kahn, 2014). During
observations of their teaching, each preservice teacher successfully demonstrated their ability to
do this but each facilitation was slightly different. For instance, Farrah and Sofia taught only
science content for the first few days of their SSI lesson to build a foundation of knowledge
before presenting the issue later, Faith presented the issue on the first day, but was drawing on
student’s existing science content knowledge from prior unit to be connected to the issue, and
while Thea and Katie took more of a sandwich approach, presenting students with the issue
early, teaching science content, and then returning to the issue later. Table 15 illustrates how
each preservice teacher participant connected the issue to science content. Regardless of their
approach, the participants were successful in helping their students utilize their understanding of
the content while forming their opinion about the issue.
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Table 15. Connecting Science Content to the Issue.
Participant
Evidence from
Evidence from
interviews
observation notes
Katie (Grade K)
So, my SSI, the question Connected sharks and
is, ‘should we bring
seagrass to the issue
plastic to the beach?’
by showing a video
and then that’s based on of a scuba diver in
the kindergarten
trash and asking
standard for comparing
students a series of
plants and animals, so
questions to guide
we are comparing sharks their understanding of
and the seagrass, and
pollution and how it
what they look like, and impacts ocean plants
tomorrow is more of
and animals.
what they both need.

Farrah (Grade 1)

So they are learning the
function and what the
roots do, it keeps the
plant in place, what do
the stems do, what does
each part do so when
they understand what
each part of the plant
does, they understand
the necessity, the needs
of this, more. So when I
introduce what is
littering, why or how it
effects and all that good
jazz, then it connects.
They need to know not
only that they need
some water but they
need to know how each
part of the plant
functions and how they
need it in different ways.

Farrah asked: if trash
is on the ground why
will plants die?
Student responded: It
will block things as
it’s trying to grow.

Researcher’s
interpretation
Katie tied her SSI
lesson to the science
content standards for
her grade level. She
made sure her
students had
background
understanding of
what living things,
such as sharks and
seagrass, need to
survive before
showing them how
plastic in the ocean
could prevent living
things from getting
what they need.
Farrah focused her
instruction on
building students’
foundational
understanding of
plant parts and their
functions before they
learned about
littering. Her goal
was to make sure
they could identify
the problem litter
may cause because of
their background
understanding on
what plants need to
survive. Based on
what I observed, she
was successful, as
students were able to
recognize litter would
prevent plants from
getting what they
need to survive.
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Table 15 (Continued). Connecting Science Content to the Issue.
Participant
Evidence from
Evidence from
interviews
observation notes
Sofia (Grade 2)
The whole SSI question Showed a video,
is, create a plan on how called Eat the
to keep your body and
Rainbow, about what
its parts healthy through type of fruits and
food and or activity, so
vegetables help the
hopefully they will
different organs to
remember some of these stay healthy. After
and say, ‘hey I can keep the video Sofia had
my brain healthy’ … so students fill out a
by the running, they
graphic organizer to
mentioned green
list the different
vegetables today, and
foods that help the
we talked about two
different parts of the
body parts, so hopefully body.
they will be like, okay
there is- they could add
some of that on there.
Thea (Grade 3)
They will do a jigsaw
Discussed wetland
tomorrow of animal
ecosystem and
groups and how
reviewed adaptations
mammals, fish,
of animals. Students
amphibians interact with researched an animal
that environment, and I
who lives in the
plan to give them a text Everglades and
about something, or
focuses on what the
show them a video
animal needs to
about those too, that go
survive there.
into it, and then move
Showed map of
into the issue after that.
Everglades in early
… Know what the
1900’s and now to
wetlands do for our
illustrate loss of
environment and for our freshwater habitat.
lives will affect how
they make a decision on
Wednesday.

Researcher’s
interpretation
Sofia spent each day
of the week teaching
her students about
different foods and
exercises they could
do to stay healthy.
Her goal was that her
students would recall
the content they
learned and apply it
to their plan the
following week.

Having her students
gain an understanding
of the ecosystem of
the Everglades prior
to making a decision
about developing the
Everglades was
important to Thea.
She felt that her
students would not be
able to make an
informed decision
without first having
background
understanding about
the focus of the issue.
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Table 15 (Continued). Connecting Science Content to the Issue.
Participant
Evidence from
Evidence from
interviews
observation notes
Faith (Grade 5)
So, they learned about
Had students take out
the adaptations and how science notebooks to
animals respond to
refer to notes about
changing environments
animal adaptations
and that was one of the
from past units.
most biggest things, so
Showed a video
the Everglades being
about the animals
developed is a changing Everglades. When
environment so we are
asking students to
going to talk about how recall the issue they
the animals are effected were working to
by that changing
solve, students
environment. … I’ve
responded with: “The
been walking around
Everglades are being
and looking at their
destroyed.” ; “We are
work, at their opinions
taking the Everglades
… Some of them were
away to build homes
that we should stop
and buildings.”; and
developing, and I tried
“We are invading.”
really hard to help them
see the other side,
especially with some of
the resources I gave
them, because I think
it’s easy just to pick one
side.

Researcher’s
interpretation
Faith introduced the
issue on the first day
of her SSI lesson and
hoped previous
content that had been
taught would inform
their view. She
noticed it was
challenging to help
her students see the
opposing side once
they had made an
initial opinion about
the issue. When
asking students to
recall the issue,
students included
emotional responses
by using terms such
as “invading” or
“taking the
Everglades away”

Interpretations of perspective taking. In the literature, which guided the preparation
content during CoP meetings, perspective taking is defined as the students’ abilities to
understand multiple perspectives regarding an issue (Kahn & Zeidler, 2016). Despite this being
the approach to perspective taking that was presented, some participants of the study took a
slight variation to their approach to incorporating perspective taking. For instance, Thea, in the
third grade classroom, and Faith, in the fifth grade classroom, are two participants who embraced
perspective taking as it was presented during their CoP meeting by providing students with
resources from multiple perspectives of various stakeholders, while primary level participants
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Katie, Farrah, and Sofia, however, focused their instruction on ensuring students took ownership
of their own perspective while also understanding that their perspective may be different from
others. The evidence provided in Table 16 illustrates how some participants understood the terms
perspective taking to mean students learning how to take their own perspective instead of its
intended meaning to help students understand multiple perspectives.
Table 16. Interpretations of Perspective Taking.
Participant Evidence from interviews
Evidence from
observation notes
Katie
Today I feel like it was a lot Katie asks the students:
(Grade K)
more perspective taking than “Does your opinion
previously since it was based have to be your friends’
entirely on their opinions
opinion? Does it have to
today, so asking what they
be my opinion??
thought and what their
perspective was.

Farrah
(Grade 1)

They had to share, and like, I
think that was kind of forced
because it’s very difficult
sometimes to understand
someone’s drawing or their
poster. … they had to
discuss and understand the
perspective of why they are
drawing it and why they
came to that conclusion.

As students were
preparing for a gallery
walk, Farrah instructed,
“Keep your grouping
because we are going to
walk around and see
how our friends sorted
differently.”

Researcher’s
interpretation
Katie prepared her
kindergarten students
for perspective taking
by emphasizing how
they should develop
their own perspective
or opinion. Katie did
give her students the
opportunity to share
their opinion on the
very last day, but that
came after making
sure her students
learned what it meant
to have their own
opinion first.
Farrah provided
opportunities for
students to learn
about their
classmates’
perspectives but did
not explicitly discuss
these different
perspectives with
them or tell them why
understanding
multiple perspectives
is important in
science.

177

Table 16 (Continued). Interpretations of Perspective Taking.
Participant Evidence from
Evidence from
interviews
observation notes
Sofia
There was perspective
While students were
(Grade 2)
taking in the sense that the sharing their healthy
kids listened to each other plans on the carpet Sofia
and one person may have explained: putting more
thought steak was healthy exercise instead of food
and another kid did not.
does not make someone
wrong, they just have a
different opinion or
perspective than you.

Thea
(Grade 3)

I felt like it was going
really negative, like
negative effects, and I
don’t know if I pushed it
that way, but then I was
like, what about the other
side? Do you think there’s
any positives to it? So
different perspectives.

Thea provided students
with two different texts,
one showing the
positives of developing
the Everglades and one
showing the negatives of
developing the
Everglades. She asked
her students, “What are
some positives and
negatives you read
about?”

Researcher’s
interpretation
Throughout her SSI
lesson, Sofia felt that
any time her students
were sharing their
personal opinion with
each other that they
were engaged in
perspective taking, but
she did not explicitly
bring this to their
attention until the final
day of the lesson when
they were sharing their
healthy plans.
Thea understood
perspective taking to
mean showing her
students the multiple
perspectives people can
have regarding the
issue. She explicitly
guides her students to
think about
perspectives other than
their own.

178

Table 16 (Continued). Interpretations of Perspective Taking.
Participant Evidence from
Evidence from
interviews
observation notes
Faith
There definitely were
Faith provided two
(Grade 5)
some mixed opinions.
articles to her students,
Some of them were that
one illustrating the need
we should stop
to develop the
developing, and I tried
Everglades and the other
really hard to help them
showing why it hurts the
see the other side,
animals. She provides
especially with some of
her students with a map
the resources I gave them, of Florida in the 1970’s
because I think it’s easy
and now showing the
just to pick one side. As I population of specific
was walking around I
areas in the state. This
heard a lot of discussion
was used to show the
… some of them thought
need to develop in the
like, “humans, we need
area of the Everglades.
schools and stuff,” and
She asked, “Should we
some of them are like, “no develop this area, and if
the animals, they are
you think so, why?”
going to die.” So they
Student responded, “Yes
were really able to see
because we need
both sides and kind of use hospitals and firehouses.”
their morals that they
Another student replied,
already have and apply
“I think we need to move
those to the situation.
out of there because we
are disturbing it.”

Researcher’s
interpretation
Faith provided her fifth
graders with the
opportunity to interact
with different views
concerning the
development in the
Everglades by giving
them resources that
showed multiple sides.
Based on my
observations and what I
heard students say,
Faith was successful
with helping her
students interact with
multiple perspectives
because they were able
to discuss both benefits
and consequences of
decisions concerning
the issue.

Student identities as scientists. One component of SSI curriculum is to prepare students
to have skills of real scientists, such as conducting research, discussing with others, and engaging
in debates (Zeidler & Kahn, 2014). The participants in this study consistently emphasized how
students were working as scientists throughout their SSI lesson. These scientist roles were almost
always connected to their explicit NOS instruction as the participants informed students they
were working as scientists when they were engaged in developing a NOS skill, such as making
observations, collecting data, or communicating with others. In some cases, such as with Farrah,
this role of acting as a scientist was also used to encourage students to take risks and make
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mistakes. Table 17 illustrates how each of these participants prioritized the identity of scientist
within their SSI lessons.
Table 17. Student Identities as Scientists.
Participant Evidence from
Evidence from
interviews
observation notes
Katie
I reminded them again Katie said to her students,
(Grade K)
that we were being
“We are going to be
scientists and I told
scientists and try to solve a
them why. And then
problem that effects both
we- most of the nature sharks and seagrasses.”
of science was them
collaborating with each
other and talking about
their opinions with
each other and
discussing.
Farrah
(Grade 1)

Sofia
(Grade 2)

Researcher’s
interpretation
In addition to telling her
students that they were
acting as scientists Katie
had to further explain
how and why they were
working as scientists.
Katie explicitly
mentioned that scientists
solve problems and
since they were solving
a problem, they were
acting as scientists.
I was like, “We are
Farrah called her students
Farrah contextualized
going to be biologists
to the carpet and said,
her lesson by explicitly
and we are going to do “Okay scientists, let’s
identifying the type of
science by classifying
remember what we did
scientist students were
seeds.”
yesterday.” Later in the
and the specific skills
lesson Farrah was helping a the students were using.
student who was
She consistently helped
discouraged by making an
her students identify as
error by saying, “Scientists scientists by referring to
make mistakes.”
them as scientists
throughout the lessons.
I mentioned that we are During her lesson, Sofia
Sofia helps her students
scientists too when we said, “We are scientists.
identify as scientists by
talked about who
Let’s look at what other
using inclusive language
created the My Plate. I scientists say we need to
when she is referring to
said other scientists did eat.”
professional scientists. It
it.
is more subtle than some
of the other participants.
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Table 17 (Continued). Student Identities as Scientists.
Participant Evidence from
Evidence from
interviews
observation notes
Thea
I explicitly mentioned
Thea asked her students to
(Grade 3)
scientists recording
share with their partner
data and related how
what the shrinking
we are acting as
Everglades means for
scientists by recording living and non-living things
our opinions and
in that area, and explained
reasoning to eventually they were “communicated
collaborate or
with other scientists
communicate with
because scientists talk to
other scientists.
each other a lot.”
Faith
I said, “We are going
Faith opened her lesson
(Grade 5)
to be acting as
with, “Okay scientists…”
scientists and solving a indicating her students
problem using
were acting in the role of a
resources and
scientist.
analyzing text,” and
when I was going
around I talked about
making inferences and
how things aren’t
always going to be
right there in front of
us in the text, we need
to think about it a little
bit more.

Researcher’s
interpretation
Thea focuses the
identity of her students
as scientists through the
skills they were using,
consistently mentioning
how communicating
with each other
reinforces how they are
acting as scientists.
To introduce her
students to the process
of solving the issue
using evidence, Faith
referred to her students
as scientists. The
reference to them as
scientists acted as a
platform for explaining
how they would use
NOS skills to engage in
research necessary to
develop informed
opinions.

Scientific discourse / argumentation. An important factor of scientific discourse and
argumentation within SSI lessons is to ensure students are developing skills to defend their
opinions with evidence (Zeidler & Kahn, 2014). While each of the participants received the same
preparation during CoP meetings, their ability to facilitate argumentation during their SSI lessons
was inconsistent. Some participants emphasized the need for a claim to be supported with
evidence while others simply asked students to discuss their opinions with each other and
interpreted that as implementing scientific discourse. For example, Katie felt her students were
engaged in scientific discourse because they were discussing their opinions, but never asked her
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students to explain to their partner why they had that opinion. Thea and Sofia, on the hand, did
ask their students to explain their reasoning with evidence but felt there was no discourse
because students were not challenging each other’s’ thinking or going in depth with their
reasons. There were no patterns associated with grade level bands, and findings presented in
Table 18 illustrate individual perceptions of either the development of their students discourse
and argumentation skills or their students’ abilities to engage in scientific discourse.

Table 18. Scientific Discourse / Argumentation.
Participant Evidence from interviews Evidence from
observation notes
Katie
They were really excited
While her students
(Grade K)
and discussing about it. I
were sitting on the
like when they talk more
carpet, Katie
than I do. I feel like when I instructed, “Talk to
stand up there and talk
your neighbor, do you
they get nothing out of it
think plastic is good or
half the time, but when
bad?”
they are talking they are
interacting with each other
more and interacting with
what I’m saying, versus
me just telling them and
they being like (looks up at
the ceiling)
Farrah
I told them to listen and,
Once back in the
(Grade 1)
“Do you agree?” I asked
classroom Farrah said
them, “Do you agree?” and to her students, “Talk
“Why?” but it’s definitely
with your group about
not as strong as it usually
what you notice about
is. It isn’t like, apparent
litter on campus.”
You have to be looking for
it whereas, like, yesterday,
you could walk in and they
are all fighting with each
other on their opinions on
science.

Researcher’s
interpretation
In the examples
provided, Katie did not
ask her students to
provide evidence to
justify their thinking, but
instead wanted to give
them opportunities to
share their ideas. Katie
mentions that simply
discussing with their
partners improves her
students’ comprehension
of the content.
Farrah does not perceive
her lesson to have had
strong argumentation
since she did not feel her
students were as
passionate about the
topic they were
discussing. She does
describe asking her
students to provide
evidence for their
opinion, which aligns
with what she learned
about facilitating
scientific discourse
during CoP meetings.
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Table 18 (Continued). Scientific Discourse / Argumentation.
Participant Evidence from interviews Evidence from
observation notes
Sofia
I mean, I went around and To open her lesson,
(Grade 2)
asked them why, but it
Sofia instructed her
seemed like there was no
students to, “Turn and
discourse at the tables,
talk to your table
they were all just kind of
about what you think
like, “I think this and this
is the most important
is why,” and there was no, part of your body.”
“oh no, you are wrong.”

Thea
(Grade 3)

Faith
(Grade 5)

I don’t feel like they were
as in-depth as they could
have been, or should have
been. There was turn and
talks, but there wasn’t a lot
of discussion that was, “I
agree” or “disagree” or
anything like that.
So, I had the first student
share what their poster, or
what their claim was, and
then share their evidence
and why they chose the
claim in the first place. So
then they are sharing what
they thought and then their
evidence, yea. And then I
had the other student agree
or disagree, so that’s really
the first step of the
argumentation, is that
counter- not necessarily
counterclaim, but just
sharing their evidence and
research they had done.

After students read
about the wetlands
ecosystem, Thea told
her students, “Talk to
your neighbor about
why wetlands are
important.”
On the final day of her
SSI lesson, Faith
asked her students to,
“ Think about what
your opinion is. Use
the resources to
support your opinion.
You must have three
pieces of evidence in
your poster.” And later
asked students to,
“Share your poster
with a partner. Share
your claim and explain
why you made that
claim with evidence.
Then I want you to
agree or disagree with
that claim.”

Researcher’s
interpretation
Sofia wanted her students
to engage in
argumentation, where
they would challenge
each other’s ideas with
evidence-based
reasoning, but instead her
students simply stated
their claim with support.
She does not believe this
to be elements of
discourse, which
illustrates a disconnect
between what she learned
during CoP meetings and
her understanding.
Thea provided
opportunities for her
students to discuss with
each other, but did not
explicitly ask them to
support their thinking.

When Faith spoke to her
students, she used the
specific vocabulary of
claim and evidence
associated with
argumentation. She has a
clear understanding of
how to begin preparing
her students to engage in
argumentation and
demonstrates this with
both her actions during
the lesson and in her
explanation during the
interview.

183

The socioscientific issue influenced participants’ ability to facilitate empathetic
concerns. The preservice teachers’ demonstration of facilitating empathetic concerns was often
impacted by the focus of the socioscientific issue. When the issue included animals, such as in
Katie’s case with sharks or Thea and Faith’s case with animals in the Everglades, the participants
explicitly asked students to consider the feelings of the animals and weigh benefits and
consequences for the living creatures. The participants who had socioscientific issues that did not
include animals, such as Sofia’s focus on the human body and Farrah’s focus on plants, did not
explicitly facilitate empathetic concerns. In Table 19 evidence is provided from both interviews
and observations for three participants while two participants will only have interview responses
concerning their lack of facilitating empathy. For participants where empathetic concerns were
not observed, “not observed” is typed in the table.
Table 19. Facilitation of Empathetic Concerns.
Participant Evidence from interviews Evidence from
observation notes
Katie
Today I asked how they
After showing a
(Grade K)
felt if they were the animal video of a scuba diver
in the water, or if they
swimming through a
were the ones who were
sea of plastic and
eating plastic. Like, when I images of the animals
showed them the picture of who live in the ocean,
the turtle and said, “How
Katie asked her
do you think the turtle
students, “How do
feels?”
you think the animals
feel about all this
plastic? Do you want
to eat plastic?” One
student responded,
“If the turtle eats the
plastic, they could die
and it’s all the
people’s fault!”

Researcher’s
interpretation
Katie was intentional
about her facilitation of
empathy when she
decided to include both a
video and photos of
animals that would be
impacted by disposable
plastic in the water. Her
kindergarten students
demonstrated their ability
to display empathy in their
responses to her questions.
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Table 19 (Continued). Facilitation of Empathetic Concerns
Participant Evidence from interviews Evidence from
observation notes
Farrah
They had to pick up the
Not observed.
(Grade 1)
trash, the poor grass. …
They learned three weeks
ago that plants are living
things, we need to take
care of plants. So I feel
like they had to empathize
when they were picking up
the trash.
Sofia
(Grade 2)

I don’t think [empathy]
really applies. I don’t think
so.

Not observed

Thea
(Grade 3)

Every question was, “how
do you feel about this?” or
“how would you feel?”
and then they were even
starting to do it becausewithout me saying how the
animals would feel they
were saying, “The animals
are going to…” and
another one was like, “We
are being selfish, we just
keep building in their
area.” So I feel like they
are taking that on and I
feel like I incorporated it.

Thea said to her
students, “Birds build
nests in trees, but
what if there were no
more trees? What
would happen?”;
“How will animals
feel when we come
into their home and
take it away?”
When giving benefits
of developing the
Everglades Thea
asked, “How would
you feel if there were
not enough homes for
people to move into,
for you to move into?
What if you lived
there and there were
no bridges to get
anywhere?”

Researcher’s
interpretation
Farrah believed her first
grade students were able
to feel for the plants as
they were picking up litter
in her lesson without her
explicitly drawing their
attention to the living
plants that were
negatively impacted by
the litter.
Sofia’s issue focused on
the food choices students
were making in order to
be healthy. She did not
incorporate empathetic
concerns because she did
not feel it was an
applicable construct to her
lesson.
Thea was very explicit
with her facilitation of
empathy and helping her
students empathize with
both positions concerning
developing the
Everglades. Thea
observed her students
taking ownership of
displaying empathy,
which made her feel that
her facilitation was
successful.
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Table 19 (Continued). Facilitation of Empathetic Concerns.
Participant Evidence from interviews Evidence from
observation notes
Faith
I was trying to focus
Faith gave each of
(Grade 5)
mostly on animals and
her students a piece
how they are effected, but
of construction paper
also kind of showing them and instructed them
the other side of the
to, “Create a poster
humans. And that’s why I
that shows your
think some of them mostly opinion. Use
saw: Oh, the animals are
evidence and
going to be harmed, and
consider the
that is why they picked
perspectives of the
that side. I think I showed
animals.”
them more of both sides
but they felt more empathy
with the animals.

Researcher’s
interpretation
Faith recognized her
students’ connection to
animals and used that
knowledge to guide her
facilitation of empathetic
concerns. Reminding her
students to think about the
animals was her way of
strengthening their ability
to display empathy.

Explicit moral and ethical considerations were the least successfully observed aspect
of the socioscientific issues framework. At the core of the SSI framework is functional
scientific literacy, which emphasizes moral and character education to help students develop into
democratic citizens and understand the value behind doing what is right without personal gains
(Zeidler & Kahn, 2014; Zeidler & Keefer, 2003). While each participant had an assessment at the
end of the lesson that required students to consider the moral and ethical consequences of the
issue, this aspect was rarely, if at all, explicitly facilitated during lessons. Since the nature of SSI
focuses on moral reasoning, the assessment component of every lesson organically embedded
this skill into the lesson, but this was often the only reason students engaged in moral and ethical
considerations. For example, Katie asked her students to consider whether bringing disposable
plastic to the beach should be against the rules, and prepared her students to consider the ethical
implications to the plants and animals in the ocean of disposable plastic to the beach, but never
emphasized the skill to consider what is morally right or wrong. This same pattern is true for
each of the other participants, only assessing students’ understanding of right and wrong
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implicitly without integrating that character education explicitly throughout the lesson. Evidence
presented in Table 20 includes statements from participants during interviews that illustrate their
perceived facilitation of moral and ethical considerations as well as any notes from observations.
Table 20. Moral and Ethical Considerations.
Participant Evidence from
Evidence from
interviews
observation notes
Katie
It wasn’t me telling them Katie told her students
(Grade K)
about it, it was mostly
to “Write three
them telling me what they sentences about
thought was okay. “Bad
whether you think it
people throw trash in the
should be against the
water.” (laughs).
rules to bring plastic to
the beach. Make sure to
give reasons why you
think that.”

Farrah
(Grade 1)

They had to decide, how
am I going to help solve
littering at [my school].
… They had to come up
with how that was going
to help the school.

When Farrah asked her
students to solve the
problem of littering on
campus, she asked her
students to decide the
best solution on their
own.

Researcher’s
interpretation
Katie gave her
kindergarten students
autonomy when it came
to moral and ethical
considerations, asking
them what they thought
was okay or not okay
about plastic being on the
beach. The way she
phrased it was how she
felt it would be
appropriate for them to
understand.
The moral and ethical
considerations with
Farrah’s lesson were only
tied to the final
assessment, and the
nature of her issue did
not truly lend itself to
moral and ethical
implications of littering.
If she would have
rephrased the question
she posed to her students
to be: should I make a
plan to help clean up
litter on my school’s
campus? It would have
had stronger connections
to this aspect.
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Table 20 (Continued). Moral and Ethical Considerations.
Participant Evidence from
Evidence from
interviews
observation notes
Sofia
I asked them, “Is it
Sofia asked her
(Grade 2)
important to eat healthy
students, “What do you
foods for our body parts?” think should be
included in a healthy
plan? Create a threeday plan to be healthy.”

Thea
(Grade 3)

Faith
(Grade 5)

Researcher’s
interpretation
Sofia’s incorporation of
moral and ethical
considerations did not
truly ask students to
consider what they
believe to be morally
good or bad and vaguely
connected to to this
aspect.
Them forming their
At the end of her lesson Thea recognizes the
opinion about it, whether Thea instructed, “On
opportunities she gave
it’s good or not or better,
the back of your paper, her students to consider
or whatever, was their
write your opinion
morals and ethics, but did
moral decision.
about whether we
not tell her students that
should develop the
is what they were doing.
Everglades.”
Her incorporation of this
aspect was not explicit,
but was present.
So the moral and ethical
Faith asked her
Faith did not tell her
considerations were in
students, “Should we
students they were
place a lot today because
develop the Everglades expected to consider
we discussed both sides of or not?” and explained, moral and ethical
the issue, so we had to
“This is your opinion.
implications of
think about it morally and It is okay if your
developing the
ethically throughout the
opinion is different
Everglades, but
entire time, like on one
than your friends.”
implicitly facilitated it by
side siding with the
having students
humans and then siding
understand the different
with the animals, if you
perspectives and then
want to say it that way,
develop their own
but I think that was
opinion based on what
apparent through the
they learned about the
entire thing.
different perspectives.

Summary
The purpose of this chapter was to highlight the commonalities, and at times slight
variations, between each of the participants’ overall experiences, experiences during CoP
meetings, experiences teaching SSI, instructional decisions, and enacted aspects of SSI in the
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form of overarching themes. The central themes and subthemes were identified based on pattern
codes that were repeated in at least three participants in, at minimum, two of the five data
sources. While there were variations at times, these variations occurred within the major theme
and/or subtheme and still highlighted a similarity between participants.
For instance, each of the five participants identified benefits with facilitating SSI
instruction, but not every participant identified the same benefit, which is why there were
subthemes, such as increasing student interest/engagement, helping students make real-world
connections, and challenging student thinking, within that major theme. The subthemes allowed
me to highlight the uniqueness of each participant by contrasting their identified benefits of SSI
instruction. Some participants identified more than one benefit of SSI instruction, and appear in
the table under more than one subtheme.
Similar to the theme of benefits to SSI, the identified theme of the influence of the
sociopolitical context had some variation to it, including student and collaborating teacher
influences, as well as allocated time to teach science. Because the context for each participant
was different, some participants had positive experiences because of these sociopolitical factors,
while for others, these factors induced negative experiences. Not every participant’s experience
was influenced by each subtheme, and therefore not every participant is included for every
sociopolitical factor.
Throughout this study each participant utilized NOS as a tool to develop their students’
skills with other aspects of the SSI framework, such as scientific discourse/ argumentation and
perspective taking. This theme is noteworthy because this was not something that was done
during the CoP meetings, but all five participants, in some variation, utilized NOS in this way.
Since each of the participants learned about NOS during the methods course with me, and there
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are explicit NOS standards outlined in their curriculum, they may have felt more confident with
their abilities to teach NOS and were able to notice the utility of NOS within SSI.
The final theme, enacting aspects of SSI, was divided into multiple categories that were
predetermined by the aspects of SSI discussed during CoP meetings: connections between
science content and the issue, NOS (including the role of scientists), scientific discourse /
argumentation, empathetic concerns, perspective taking, and moral and ethical considerations.
This theme highlights common observances of participants’ enactment of aspects of SSI with
some attention to variations, such as within grade level bands of primary and intermediate, when
applicable. The findings that emerged during the cross-case analysis for this theme were mostly
consistent, despite the differences within their classroom contexts. It is possible that since the
data collected that contributed to these findings were collected at the very end of the semester,
the time these preservice teachers spent with each other during prior CoP meetings influenced
their instructional decisions and interpretations of SSI, creating a more common understanding
of what enacting SSI looks like.
The themes and subthemes presented in this chapter provide evidence of what influenced
each of the participants’ experiences and instructional decisions while facilitating SSI. Multiple
data sources were provided for each theme to increase the credibility of these findings through
triangulation. In the next, and final chapter, I will further discuss how these findings connect to
the literature and share the implications these findings have in practice and research.
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CHAPTER SIX: DISCUSSION
The purpose of this study was to gain an understanding of elementary preservice
teachers’ experiences as they interacted with SSI, both during CoP meetings and by facilitating
SSI lessons in their internship classrooms. To gain this understanding, I recorded and transcribed
the dialogue that occurred during weekly CoP meetings, read and coded daily reflective dairies
that were maintained by each participant, conducted classroom observations as the participants
facilitated SSI-focused science lessons, and recorded and transcribed semi-structured interviews,
following each teaching observation. In this chapter, the discussion of findings from chapters
four and five are organized by the research questions that guided this study. Each are situated in
the relevant extant literature concluding with a presentation of limitations, implications for
research and practice, and a summary of the most salient findings
RQ1: How do Elementary Preservice Teachers Experience Engaging with Aspects of
Socioscientific Issues?
The overall experiences of each participant in this study were, at times, contingent upon
factors that were outside their immediate control. Unforeseen benefits and challenges that
occurred during the planning and facilitation of SSI lessons influenced how these preservice
teachers experienced aspects of SSI. With each data source providing a different lens from which
these preservice teachers were sharing their experiences, along with being collected at a different
time during the semester, their experiences were anything but static, constantly changing with
the variables of time, location, and people. This first research question is generalized to focus on
the participants’ overall experiences, while the two sub questions that follow are more specific to
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time and location. Therefore, the discussion in this section focuses more holistically and
contextually on the experiences that were presented in chapters four and five. These include
increased confidence and the role of the preservice teacher below.
Increased confidence. While this study did focus on preservice teachers’ experiences
with SSI, since they were experiencing SSI within the context of science instruction, their
confidence grew, not only with SSI, but also with their science teaching. By the nature of SSI
being complex, controversial, and challenging (Kilinc et al., 2013; Zeidler & Kahn, 2014),
teachers who facilitate SSI are subject to a rigorous method of science teaching. Science
instruction that includes SSI challenges students to reject blind trust in authoritative views and
consider various perspectives regarding the issue to develop their own opinion. Without
providing explicit direction in how students should accomplish this, students tend to ignore the
context of the issue and resort to the authoritative opinions, making SSI especially challenging to
facilitate (Lindahl, Folkesson, & Zeidler, 2019). For many of the participants in this study, this
challenging approach to science instruction was initially concerning, and at times, frustrating.
For example, Farrah and Sofia found themselves frustrated with SSI teaching when their
collaborating teachers were unsupportive of such a challenging method of science instruction,
while Faith and Thea began the study concerned for their general ability to plan and teach
science and hoped SSI would improve their overall science instruction. Over time, though, these
feelings began to shift, and the need to intentionally plan for, and purposefully teach various
instructional elements of SSI ended up providing positive science teaching experiences, resulting
in improved confidence. This improved confidence is displayed in data sources collected later in
the study, such as later CoP meetings, their teaching demonstrations and interviews. Mastery
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experiences have been identified in the literature as an effective method to improve confidence
with science instruction (Bleicher, 2007; Seung, Park, & Lee, 2019).
The influence of the mastery experiences associated with their successful teaching of SSI
lessons was expressed during that final CoP meeting, where Katie shared how it helped her learn
more about the developmental needs of her students: “I learned that my kids really did enjoy
discussing with each other and talking about things rather than just telling them what they are
doing, which is kinda cool in kindergarten.” Farrah more explicitly mentioned her improved
science instruction, “I didn't realize how much I liked teaching science because it's so hands-on
… I think I've changed a lot I've come a long way with teaching in general but definitely in
science,” adding, “I’m so confident when I teach science now I'm like ‘oh I'm not worried about
teaching science now,’ but everything else maybe not so much, but definitely okay with
science.” Sofia pointed out the ability to make research to practice connections that were difficult
for her to make while learning SSI in the methods course. She explained, “I don't feel like in the
class you understood it, but here it was really broken down, and then when we took it the next
week and put it into practice you are like, oh okay I get it. Now it makes sense.” Thea shared that
her confidence grew when her students successfully engaged with aspects of the SSI framework.
She stated, “I feel even more confident when they are getting those things. It's just a better
understanding when they understand multiple perspectives and nature of science.”
In addition to those mastery experiences, these preservice teachers also noted the
collaborative work of the CoP meetings influencing their confidence with planning and
facilitating SSI lessons. Social persuasion is the term associated with the influences others have
on one’s confidence (Bandura, 1994), and in the literature has been shown to have a facilitative
influence (e.g. Flores, 2015; Seung, Park, & Lee, 2019). In this study, the CoP meetings
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provided social persuasion and provided a community of supportive colleagues who encouraged
each other and offered ideas throughout the learning and planning processes of engaging with
SSI. Their positive experiences, influenced by the CoP meetings, were expressed as each of the
participants reflected during the final CoP meeting. For instance, Sofia shared, “It was nice being
able to come here once a week and plan and just talk about the different parts of nature of
science …,” later adding, “Oh, something else. I really liked the SSI planning tool that we all
have so I will be using that in my future for sure.” She referenced how the time for planning,
along with the resources provided during the CoP, was something she enjoyed and would impact
her future instruction. Faith and Thea also reference how helpful the CoP meetings had been, as
Faith stated her, “overall experience was great I have nothing but positive things to say about all
of these meetings we have been having,” and Thea shared, “my overall experience with just
being in the community of practice I think was so, so, great and super helpful too.”
Role of the preservice teacher. The participants’ experiences with SSI instruction were
connected to their perceived role within their internship classroom. Since the class was not their
own, these preservice teachers were tasked with navigating positionality with their collaborating
teachers while also learning how to plan and teach SSI. Working through obstacles associated
with power of authority is a common endeavor for preservice teachers (Chen & Mensah-Moore,
2018; Deng et al., 2019), and in the current study was a challenge for Farrah and Sofia. The
findings presented in chapters four and five illustrated how Farrah became frustrated as she
struggled to gain support to move away from rote memorization strategies and incorporate more
challenging instruction with SSI from her collaborating teacher, while Sofia similarly felt
frustrated when her collaborating teacher became more involved with the planning and delivery
of her science lessons, often finding ways to interfere with the SSI components of the lessons.
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Katie’s role as a preservice teacher was stressful for her at first as she tried to follow the
guidance of her collaborating teacher regarding pacing of lessons, but later decided to provide
herself the autonomy needed in order to meet the needs of her students, which helped her
become more independent as time went on.
These preservice teachers’ roles were not only highlighted by navigating their
collaborating teachers’ classrooms and expectations, but also by the requirements for their
program, known in the literature as institutional influences (Bloomfield, 2010). For instance,
Thea was very concerned about planning SSI lessons that had strong objectives tied to
assessments because she knew her university supervisor explicitly looked for those lesson
components when conducting a formal, evaluative observation. Farrah referenced feeling
overwhelmed by stating she was, “floating in a glass of water” because of all the demands of the
program regarding her evening course Teacher as Researcher and the observation expectations as
a final intern. Faith referenced institutional influences when she shared that her reason for
joining the study was because as a final intern her teaching expectations were increasing and she
needed to learn how to teach science.
RQ1a: How do Elementary Preservice Teachers Experience Aspects of Socioscientific
Issues During Community of Practice Meetings?
This research question was aimed at understanding the experiences of each preservice
teacher during CoP meetings, which I defined in an earlier chapter as emotions expressed as they
were learning and applying aspects of SSI, and interpretations of key events as shared their
experiences of applying SSI in the classroom. Two noteworthy findings that influenced the
experiences of preservice teachers during CoP meetings were the supportive environment of the
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CoP and their internship classroom context. The discussion of these two findings below draws
from the evidence collected from transcripts of the CoP meetings.
Support. The preservice teachers in this study utilized the CoP as a way to receive
support from their peers and myself as they became immersed in SSI pedagogy. For instance,
when Katie was navigating time constraints on science instruction initiated by her collaborating
teacher, she turned to the CoP for help in mapping out the timeline for her upcoming unit.
Similarly, when Sofia’s collaborating teacher was not providing support with planning science
lessons, Sofia brought her materials to the CoP and asked for help from the group. Helping each
other, though, was just one way participants found support within the CoP, and at times the CoP
became a place where the participants would share successes concerning their enactment of the
SSI framework. For example, when Farrah helped her students make connections to the real
world and advocate for the solution to an issue by writing a letter to the Mayor, she was able to
share and celebrate that success with her colleagues. When Sofia was able to incorporate aspects
of SSI into her ELA lessons, she found the CoP to be a place where she could highlight the good
things that were happening in her classroom and celebrate them. The CoP also acted as a way to
share ideas and find allies in challenging situations. Thea was able to take some of the activities
from the CoP used to provide professional learning experiences regarding aspects of SSI into her
own classroom, and shared how her students successfully responded to those tasks. When Sofia
was frustrated with her collaborating teacher’s suggestions for lessons, or Faith was frustrated
with the amount of testing that was occurring in her classroom, they were able to find allies
within the CoP who were having similar challenges and could share ways they were navigating
solutions.
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The supportive nature of a CoP is what draws many researchers and teacher educators to
utilizing it as a way to deliver professional development (Wenger, McDermott, & Snyder, 2002).
When experiences teaching SSI within the classroom caused these participants to enter the CoP
feeling frustrated, other participants in the CoP were able to turn those feelings into positive
feelings by supporting each other in a variety of ways. Preservice teachers have a large quantity
of strategies to learn during their time in a teacher preparation program (e.g. content,
management strategies, lesson planning, differentiation strategies) (Loughran, 2006) and having
support from peers plays a significant role in how confident preservice teachers feel about their
abilities to successfully enact those strategies (Bursal, 2012), while a lack of peer support has
been shown in the literature to be troublesome to preservice teachers’ development (Väisänen,
Pietarinen, Pyhältö, Toom, & Soini, 2017). Research has shown that beginning teachers often
feel alone in their development (Furna & McCulla, 2019) and benefit from having networks of
support (Herman, Olson, & Clough, 2019). While learning to facilitate SSI in the classroom, the
participants in this study had a strong network of support and relied on the peers in their CoP to
provide emotional support in the form of listening to teach other and encouraging each other, as
well as instrumental support when they turned to each other for guidance during planning for
aspects of SSI (Väisänen, et al., 2017). As their instructor, I also played an integral role during
the CoP as participants looked to me for informational support, such as clarity and feedback on
the direction they were taking while planning SSI (Väisänen, et al., 2017).
Classroom influences. The CoP meetings provided an opportunity for the preservice
teachers to share how they were incorporating aspects of SSI into their science lesson plans and
work collaboratively to plan future science lesson plans. The ever-changing context of their
internship classrooms often influenced their experiences during these CoP meetings. As noted in
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chapters four and five, sociopolitical factors, such as the students, collaborating teacher, and
allocated time to teach science, were all influential in these preservice teachers’ experiences
enacting SSI. These factors were also a reciprocal influence on their experiences during CoP
meetings.
For instance, when Sofia was frustrated with her collaborating teacher’s lack of support
with planning and teaching SSI, or Farrah was frustrated about the lack of time she had to teach
science, they took the time to vent about these obstacles during the CoP meetings. Alternatively,
when things were going well, such as Thea sharing her collaborating teacher’s positive feedback
on her SSI instruction, she was enthusiastic about continuing her plans during CoP meetings,
which influenced her experience to be positive during our meetings. These examples not only
connect to the supportive environment of the CoP mentioned above, but also illustrate how the
classroom environment influenced the participants’ experiences during the CoP meetings.
As with the current study, the context of the school and classroom has been found to have
an influence, both positively and negatively, on educators’ professional learning experiences
(Furna & McCulla, 2019). The relationship with, and trust in school leaders, has been identified
as an influential factor in an educator’s ability to have positive professional learning experiences
and growth in a learning community (Yin & Zheng, 2018). In the current study, the school
leaders were the collaborating teacher and, at times, administration or grade level team mates. As
found by Yin and Zheng (2018), when the relationship with school leaders was strong, these
preservice teachers’ experiences during CoP meetings was positive, but when there was a lack of
trust in the school leaders, as such with Sofia and Farrah’s disagreements with their collaborating
teachers, experiences within the CoP were negative.
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Student influences on educators’ professional learning experiences is also something that
has been established within the literature. Wilkie (2017) found that an educator’s interpretation
of student-initiated frustrations during teaching influenced their ability to stay motivated to enact
teaching methods focused on professional development environments. These interpretations
relate to the educator’s perception of why students responded in a specific way during a lesson.
In the present study, these preservice teachers had a strong awareness and connection to student
engagement and interest in their SSI-focused science instruction. When student behaviors
became challenging to manage in the classroom, such as with Faith or Farrah, their ability to stay
focused on the SSI strategies during the CoP meetings was difficult. Alternatively, when
participants perceived their instruction to be successful with students, such as with Katie or Thea,
they were enthusiastic and focused on SSI during CoP meetings.
RQ1b: How do Elementary Preservice Teachers Experience Aspects of Socioscientific
Issues While Enacting Science Lessons?
Participating in the CoP was only one component of understanding the participants’
experiences with SSI in this study. Understanding how these preservice teachers experienced SSI
as they transitioned from learning about SSI to enacting it into their practice is critical for
informing the field in how to move forward with preparing elementary preservice teachers for
SSI instruction. Findings associated with the reflective diaries and interviews were utilized in
guiding the discussion for this research question. As they enacted SSI in their classrooms, these
preservice teachers noted the nature of SSI as being influential to their experiences. The
professional growth that resulted from these participants’ experiences enacting SSI is also
noteworthy for this discussion.
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Nature of SSI. These preservice teachers recognized the nature of SSI instruction to
challenge student thinking and help students relate to the real world. This connects to other
research findings where Davis and Schaeffer (2019) engaged fourth and fifth grade Black
children in Atlanta in a socioscientific lesson focused on the water crisis in Flint, MI. They found
that selecting an issue in which students were culturally connected provided for deeper
contextual science learning and strong connections to scientific enterprise in the real world. In
the current study, while selecting relatable issues that challenged student thinking had mostly
positive influences on participants’ experiences, Katie began the study noting obstacles that
occurred due to the challenging SSI content. For instance, in Katie’s description she is quoted
stating that her students were almost afraid to participate in her lesson because, as
kindergarteners, they were not used to the rigor of the kind of questioning that Katie was
facilitating. Due to the lack of participation from her students, Katie had concerns about the
appropriateness of SSI instruction in kindergarten, which is a common concern of elementary
educators (e.g. Varma, 2014). In chapter five, however, there are many examples of how
challenging her students’ thinking throughout the study provided a positive experience for Katie,
as she shared her enjoyment of hearing the thought processes expressed by her students as she
provided opportunities for discussion during SSI science lessons. Katie initially identified
uncertainty and reluctance in her students’ ability to participate in complex thinking, specifically,
her students’ capacity to engage in evidence-based reasoning and discourse focused on
argumentation. Katie later noted, however, the pedagogical value of SSI instruction that allowed
her students to develop these skills, a previously identified benefit of SSI instruction (Dolan,
Nichols, & Zeidler, 2009).
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With Farrah and Sofia, however, ensuring they planned and facilitated challenging
lessons for their students was consistently important for them throughout the study. As illustrated
in both of their descriptions, Farrah and Sofia struggled to receive full support for facilitating
challenging science instruction from their collaborating teachers. While Farrah’s collaborating
teacher was concerned with her first grade students’ comprehension of content influencing their
test scores, Sofia’s collaborating teacher was comfortable with a more traditional approach to
teaching science to her second grade students, which focused only on direct delivery of
information and less exploration and discovery, which is counter to SSI instruction entails
(Zeidler & Kahn, 2014). As evidenced in the previous chapter, though, both Farrah and Sofia felt
success when they incorporated opportunities for discussion or independent thinking into their
lessons. In these moments, Farrah and Sofia expressed enjoyment with teaching SSI as they
found confidence to take initiative with science planning and instruction rather than following
the direction of their collaborating teachers.
Thea and Faith’s major focus with their SSI instruction was to help their students
recognize the issue they were working with was real and that they were interested and engaged in
the lesson. Thea began her SSI lesson feeling frustrated because her students did not seem to
enjoy the lesson or understand the context of the lesson (i.e., the Everglades) to be a real place.
Her students’ lack of interest during the first few days created a negative experience for Thea,
but when she introduced the issue and incorporated technology to help her students understand
how important the Everglades are to the wildlife that live there, she began to feel positive about
her instruction. Faith experienced something similar. When Faith was reviewing the previous
content her students had learned to prepare them for engaging in the issue, she felt her students
lacked interest and connection to the real issue of the Everglades. It was not until she facilitated
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the issue and her students began to engage with the multiple perspectives concerning developing
land in the Everglades that Faith began to have a positive experience. While it has been
identified that content knowledge is important for students to engage with SSI (Gill, 2015), Thea
and Faith recognized that teaching the science content in isolation from the issue negatively
influenced student interest and abilities to connect to the context of the real world. Once the issue
was properly contextualized in a manner accessible to students, they became invested in their
learning because there was meaningful purpose connected to it.
Professional growth. Having the opportunity to facilitate instruction within the live
setting of a classroom has been found to be influential in the growth of prospective teachers
(Abdul-Majied, Johnson, & Campbell, 2017). While the various factors of the classroom guided
preservice teachers’ fluctuating experiences with SSI, in the end it is this classroom context and
the participants’ opportunities to enact the SSI lessons that helped these preservice teachers have
positive experiences and grow in their capacity to facilitate SSI instruction. For instance, at the
beginning of the study, Katie expressed concerns about her kindergarten students’ developmental
abilities to engage with SSI, mentioning that she was worried it was “too much” for them. By the
end of the study, however, Katie demonstrated her new understanding of kindergarten students’
abilities when she identified that her students were able to engage in evidence-based reasoning
concerning the SSI, which supports existing research that young children do have the ability to
reason in scientific ways and understand abstract science concepts (Roth, 2014). Katie also
voiced her new understanding of how to successfully engage students in experiment-driven, real
world science lessons through short activities so students are able to maintain their focus and
digest scientific concepts.

202

When Farrah began the study she was focused on improving her abilities to facilitate
NOS instruction, often neglecting other aspects of SSI. Her successful enactment of NOS was
evidenced during the observations of her SSI instruction when she informs her students they are
acting as scientists. Her decision to help students identify as scientists supports existing research
where Larison (2018) argues that before children are able to demonstrate understanding of
scientific theories, they must first begin to identify as a scientist, or one who engages in scientific
practices. At the end of the study, Farrah demonstrated a strong ability to facilitate, not only
NOS, but perspective taking and scientific discourse. Farrah’s perspective taking instruction
connects to aspects of what Kahn and Zeidler (2019) identify as socioscientific perspective
taking (SSPT) when she provided opportunities for her students to engage with each other for the
purpose of learning different ways of thinking. Farrah utilized these different views when she
guided her students to engaging in scientific discourse to discuss the different perspectives they
had. Farrah enthusiastically states that NOS, perspective taking, and SSI are all extremely
important to include in science instruction, and her confidence with speaking about aspects of
SSI increased throughout the study.
Learned helplessness is one’s disbelief that he or she can be successful in a task and the
lack of motivation to try changing the conditions perceived to have contributed to this disbelief
(Biber & Başer, 2014). Sofia displayed a sense of learned helplessness in her ability to facilitate
SSI when she explained her collaborating teacher was the reason she was unable to teach science
or any aspects of SSI. During CoP meetings held at the beginning of the semester, Sofia tended
to shut down and stop participating in the planning portion of the meeting due to her belief that
she could not change the conditions within her internship classroom. While this behavior has not
been previously associated with preservice teachers and SSI instruction, research in mathematics
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education has identified high levels of anxiety with math instruction to increase displays of
learned helplessness, as well as decreased behaviors associated with learned helplessness when
prospective teachers feel supported and motivated to try something new (Gürefe & Bakalım,
2018). While this sense of blame placing continued throughout the semester-long study, Sofia
did eventually begin to focus on finding solutions instead of focusing on barriers. For instance,
when her collaborating teacher was said to not provide Sofia with autonomy in her science
instruction, Sofia began to incorporate aspects of SSI within her reading lessons, which was a
subject she did have autonomy in. In her SSI lesson at the end of the study, Sofia began to find
ways to actively include her collaborating teacher in her lessons. This personal growth was
beneficial for Sofia, and she may not have had the opportunity to experience this growth if she
were not engaged in teaching a rigorous set of science lessons, such as SSI, not aligned with the
preferred methods of her collaborating teacher.
Similar to Farrah, Thea began the study focusing on NOS instruction, and almost
exclusively emphasized NOS in her classroom. Over time, though, Thea began to incorporate the
other aspects of SSI and at the end of the study was successful with facilitating other aspects of
SSI, including perspective taking as it was intended to be facilitated in the literature, empathetic
concerns, scientific discourse, and implicit moral and ethical considerations. Thea was
continuously reflecting about her SSI instruction and grew in her abilities to accurately utilize the
strategies presented during CoP meetings to enact her SSI lesson with confidence.
Faith’s experiences enacting SSI helped to improve her confidence with general science
teaching throughout the semester, illustrating how successful moments with students during SSI
instruction can influence a preservice teachers’ willingness to take risks in the classroom. At the
beginning of the semester Faith talked often about the challenges she had with her classroom
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management skills. She expressed feelings of sadness and frustration when students were not
engaged or participating in her lessons. As Faith began to facilitate aspects of SSI, she noted
what worked for her students and what didn’t, and continued focusing on developing her
students abilities in areas where she noticed they struggled, such as understanding different
perspectives, displaying empathy, and engaging in scientific discourse without becoming
emotional and arguing. To focus on these skills, Faith drew from the research-based information
shared in the CoP meetings. Specifically, Faith took an interdisciplinary approach (Kahn &
Zeidler, 2016) to explicitly guide her students to take the place of characters in literary settings
for the purpose of gaining an understanding of how they felt (Dray, 2018), provided
opportunities for students to discuss with, and listen to, their peers to gain understanding of how
others think (Kahn & Zeidler, 2019), and provided opportunities for her students to ask each
other clarifying questions to engage in discourse (Gillies, Nichols, Burgh, & Haynes, 2013).
Faith’s classroom management skills improved when she focused on SSI skills she felt her
students need more practice with. This supports existing research that shows engaging students
in interesting instruction improves classroom management (Tomlinson, 2012), and extends it by
illustrating how SSI may foster those opportunities for instruction that appeals to students’
interests and improves classroom management. Faith’s time spent throughout the semester
building her students’ abilities to display empathy and develop discourse skills was apparent
when at the end of the semester, during her SSI lesson, her students were able to discuss their
opinions with each other, without verbally fighting, while citing evidence from resources Faith
provided. Despite her struggles throughout the study, SSI provided Faith the opportunity to grow
in her abilities to manage her students behavior and develop their scientific discourse skills
through repeated instruction focused on SSI.
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Conclusion for RQs 1, 1a and 1b. The challenges and concerns many of the participants
had are commonly associated with reservations preservice teachers have with SSI (Kılınç, et al,
2013). The current study, however, provided opportunities for these preservice teachers to not
only identify their concerns, but to practice SSI instruction in the classroom to experience the
reality, or lack thereof, these concerns, and overcome obstacles when necessary. The growth
these preservice teachers experienced in their abilities to facilitate SSI may not have been
possible if they were unable to enact their lessons within the context of the elementary
classroom. Effective professional development is continuous and reflective (Abdul-Majied,
Johnson, & Campbell, 2017) and with the design of the current study providing opportunities for
participants to practice teaching SSI and then reflecting on their experiences, either through their
journal or during interviews, these preservice teachers facilitated SSI during their final
internship. The findings from the first set of research questions are evidence that elementary
preservice teachers have the ability to take what they learn about SSI during formal training,
such as in a methods courses or during CoP meetings, and put the skills into practice.
RQ2: What do Elementary Preservice Teachers Identify as Important in Terms of
Affecting Their Instructional Decision-Making?
The preservice teachers in this study had many similarities in what they identified as
important when making their instructional decisions. Some common influences on instructional
decisions were their collaborating teachers, strategies for enhancing student interest in lessons,
and student academic, developmental, or behavioral abilities to engage in SSI. While there is an
existing body of research that focuses on influences of instructional decision-making of
preservice teachers, the contextual, environmental influences on preservice teachers’
instructional decisions are not discussed in detail (e.g. Cevic & Andre, 2014; Mogharreban,
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Mcintyre, & Raisor, 2010). These influences, however, should not be ignored. In the present
study such contextual factors had a major influence on the instructional decisions of these
preservice teachers. Therefore, environmental influences should be an important consideration
when planning to prepare preservice teachers to facilitate SSI.
The power differential between collaborating teachers and preservice teachers has been
shown in the literature to be influential in the development of preservice teachers (e.g. Deng et.
al., 2018), and in the current study had strong influences on the preservice teacher participants’
instructional decisions regarding SSI. Elementary science instruction that includes SSI is not
common, and the pedagogical differences of these preservice teachers’ collaborating teachers
caused some participants to make instructional decisions based on wanting to earn the support of
their collaborating teacher instead of facilitating SSI the way they wanted to. For instance, Sofia,
after a semester long disagreement on the use of animated videos called BrainPop to deliver
science content knowledge, decided to show a BrainPop video during her SSI lesson to appease
her collaborating teacher. Farrah, who felt it was important to plan lessons that allowed her
students to apply their science content knowledge to the real world, decided to follow the lead of
her collaborating teacher and deliver explicit, direct instruction science lessons so her students
could improve their performance on multiple choice assessments. These preservice teachers’
instructional decisions to follow the lead of their collaborating teachers is similar to findings in
other research where preservice teachers found the differences in instructional practice with their
collaborating teachers to be unsupportive and challenging (Kilinc, Demiral, & Kartal, 2017).
These collaborating teacher influences on instructional decisions may have been due to
these preservice teachers seeking praise from their collaborating teacher. There were many times
Thea shared how her collaborating teachers’ compliments empowered her to continue making
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the instructional decisions she was making, while Faith compared herself to her collaborating
teacher, which caused her to make instructional decisions, such as using a PowerPoint to deliver
her lesson, that she was not entirely comfortable with. This need for approval and pressure to
mirror the strategies of their collaborating teachers is cited in existing literature (e.g. Anspal,
Leijen, & Löfström, 2019) and can limit preservice teachers’ development in their abilities to
facilitate SSI instruction and take risks in their practice.
Another common consideration with these preservice teachers’ instructional decisions
was based on the level of student interest/engagement in the lesson. Each preservice teacher
approached this differently, but continuously assessed their students’ level of interest regarding
topics for SSI or pedagogical approaches to teaching, such as the use of hands-on activities or the
use of technology. Preservice teachers are often very aware of their students’ engagement in their
lessons and plan to meet students’ motivational needs (Johnson, 1992). Utilizing instructional
strategies to maintain their students’ engagement was important for the preservice teachers, and
when student engagement was low, they often expressed having low confidence in their abilities
to teach SSI. This is consistent with other research that highlights the impact student engagement
has on preservice teachers’ confidence (Chen, 2019) and has implications for focusing on
methods of improving student engagement during professional development trainings.
Student engagement was not the only way students influenced these preservice teachers’
instructional decisions, but their perceived abilities to successfully engage with SSI also
influenced how these participants planned and enacted science instruction. For some, it was the
students’ developmental abilities to participate in complex thinking, as was the case with Katie,
Farrah, and Sofia. Faith, and also Farrah, however, were more concerned with their students
behavioral needs and whether the students would be able to engage with SSI without being
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disruptive, arguing inappropriately, or being off-task. Having concerns about SSI instruction are
not new (e.g., Kılınç, et. al., 2013), but the concerns of these preservice teachers having a focus
on students, is different than what has been found previously. Forbes and Davis (2008), who
worked with elementary preservice teachers, and Pitiporntapin, Yutakom, and Sadler (2016),
who worked with secondary preservice teachers, found content knowledge regarding the SSI was
a major concern for future teachers learning about SSI instruction. In another study by Kilinc,
Demiral, and Kartal (2017), found preservice teachers’ resistance to unfamiliar methods of
engaging students in SSI discourse was a barrier that influenced their growth with SSI
instruction.
Conclusion for RQ2. The instructional influences of the collaborating teachers and
student engagement caused these preservice teachers to begin the semester taking less risks with
their planning and enactment of SSI-based science lessons, aiming for science instruction they
felt guaranteed their students would be successful with. Throughout the semester, as support and
confidence grew in their understanding of SSI, the preservice teachers began to challenge
themselves as they enacted SSI -focused science instruction, despite their initial concerns. The
decisions to make instructional decisions that incorporated SSI into their science lessons resulted
in the preservice teachers taking more instructional risks and enacting successful SSI lessons.
RQ3: Which Aspects of Socioscientific Issues are Observed as Preservice Teachers
Facilitate SSI lessons?
The aspects of the SSI framework (NOS, perspective taking, empathetic concerns,
scientific discourse, and moral/ethical considerations) focused on during CoP meetings were
instructional in nature, allowing the preservice teachers to immediately begin enacting SSI in
their internship classrooms. As noted in chapters four and five, some of these aspects were more
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consistently observed than others. The differences in these observations may be due to the
amount of time these preservice teachers had to develop their understanding and abilities to
facilitate the SSI framework.
For instance, it was noted that NOS was the most often observed, and identified by the
preservice teachers as the aspect they were most comfortable teaching. Instruction with SSI has
been identified as an effective way to improve NOS skills (Herman, 2017; Zeidler, 2014), but in
the current study, preservice teachers used NOS to develop SSI skills. During CoP meetings,
NOS was the first aspect of SSI discussed, and was revisited and built upon during each
subsequent CoP meeting. The lengthy amount of time and developed background in NOS could
explain the immediate level of comfort with facilitating NOS and using NOS as a way to develop
their students’ skills with other aspects of NOS, such as perspective taking and scientific
discourse.
The observations made of participants’ facilitation of perspective taking were not only
inconsistent with each other, but often looked different from how perspective taking was
facilitated during CoP meetings. Perspective taking was facilitated early in the CoP meetings to
allow the preservice teachers an understanding for how they can utilize their students’
knowledge of various perspectives concerning an issue to identify evidence in support of their
claims when they engaged in argumentation. This intended function of perspective taking aligns
with existing research (e.g., Kahn & Zeidler, 2019; Mabry & Bhavnagri, 2012) and was
intentional during CoP meetings. Participants who taught at the primary level, however,
understood perspective taking to mean helping their kindergarten, first, and second grade
students develop their own perspectives instead of taking the perspective of another or changing
their opinion based on another person. It is only the participants who taught at the intermediate
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level who facilitated perspective taking by helping their third and fifth grade students learn about
how different people with different backgrounds develop their opinion regarding an issue.
The differences in primary and intermediate approaches to perspective taking may be due
to the concerns of young children’s developmental levels when engaged in scientific reasoning
(Varma, 2014). It may also be due the scientific discourse-focused CoP meeting including
resources for lower cognitive demanding forms of discussion, such as peer-talk, as methods for
preparing a foundation for younger children to engage in more complex argumentation in later
grades (Dovigo, 2016). These participants may have combined their concerns for their students
abilities with scaffolded resources focused on low complexity to make sense of how they
intended to approach perspective taking and scientific discourse during SSI lessons.
Research shows social and moral values to be challenging for preservice teachers to
personally display (Lee, Chang, Choi, Kim, & Zeilder, 2012), and thus may be difficult for them
to teach. The current study participants support this notion as moral and ethical values were the
least frequently observed aspect of SSI. While this study did not assess the participants’
perceptions of moral and ethical considerations, existing research has identified challenges with
preservice teachers facilitation of morals reasoning that “morals” should be taught outside the
context in the classroom and in the homes (Temli, Şen, & Akar, 2013). Moral and ethical
considerations were the final focus in the CoP meetings, leaving less time for the participants to
incorporate and facilitate it into their lessons. Temli, Sen, and Akar (2013) state preservice
teachers need adequate training in how to facilitate moral values in the classroom and it is
recommended that preservice teachers write explicit lessons focused on character development to
accomplish this (Nucci, Drill, Larson, & Browne, 2005). The lack of adequate time to develop
their skills may be why moral and ethical considerations were implicitly embedded within their
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SSI lesson, by means of their chosen assessment, and not observed to be explicitly facilitated
throughout instruction.
Conclusion for RQ3. The amount of time these preservice teachers had to learn about
individual aspects of the SSI framework may have had an influence on the amount of times that
aspect was observed during SSI-focused science lessons. Whether implicitly included, or
explicitly observed, the SSI framework was facilitated in these preservice teachers’ lessons.
Aspects of SSI that were not as obviously observed during instruction may have implications for
the necessary time preservice teachers must be exposed before they feel confident in their
abilities to enact them.
Limitations and Considerations
The use of case study methodology provided a deep understanding of the contextual
influences that these preservice teachers encountered (Stake, 1995). The multi-case approach
provided opportunities to compare and contrast findings among participants, highlighting
participants in primary and intermediate classrooms, while demonstrating the unique contextual
characteristics that influenced these participants experiences with SSI instruction (Stake, 2006).
In order to conduct this in-depth analysis, however, the number of participants was small, which
limits our global understanding of elementary preservice teachers’ experiences enacting SSI to
only these five participants (Thomas, 2016). The case study approach with the multiple sources
of data was successful in providing a comprehensive understanding of these five preservice
teachers experiences, but additional research with more participants is needed to capture a more
generalizable set of understandings this demographic of educator.
Another limitation of the current study was the short amount of time spent preparing and
observing these preservice teachers for SSI instruction. This study was conducted over the course

212

of one semester, and the decision to do so was because of the focus on final interns who would
have full responsibility to plan and teach in the classroom. Waiting until the participants began
their final internship to facilitate CoP meetings and provide training on aspects of the SSI
framework was not necessary and limited the amount of time these preservice teachers had to
practice and deepen their understanding of each aspect. Holding CoP meetings the semester prior
to participants’ final internship may have addressed this limitation.
Stakeholder buy-in was a third limitation of this study. The lack of collaborating
teachers’ understanding of SSI and what science instruction that includes SSI might look like
created challenges for many of the preservice teachers throughout this study. In an attempt to
prevent this from occurring, at the beginning of the semester I met with each collaborating
teacher, but as the participants became more involved with teaching SSI, follow-up meeting with
collaborating teachers may have proved to have been more beneficial. Inviting the collaborating
teachers to be part of the training used for the preservice teachers may also have prevented some
of the challenges that occurred during the study.
Implications for Science Teacher Education
With the limited number of empirical studies regarding SSI in the elementary context,
this study provides important implications for moving the field of science teacher education
forward in preparing elementary preservice teachers to enact SSI in their internship classrooms.
A major accomplishment from this study is the evidence that supports elementary preservice
teachers’ abilities to not only plan SSI lessons successfully, but to enact SSI lessons during their
full time internships. There are many considerations, however, when planning to fulfill these
goals. For instance, the preservice teacher participants in this study had foundational knowledge
of SSI from a previous methods course. This background understanding allowed for time in the
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CoP meetings to focus on extending and refining their abilities to apply their understandings.
This foundational knowledge was critical to their success, and in future research, going beyond a
single semester of preparation may be necessary to have a similar rate of successful SSI
implementation from preservice teachers.
The findings presented in chapters four and five illustrate the needs of preservice teachers
as they are learning to enact SSI, and the benefits teaching SSI had on their instructional practice.
These findings suggest that when preparing elementary preservice teachers to facilitate SSI
instruction, providing the opportunity to teach lessons in the natural environment of the
classroom to gain positive mastery experiences, are important to improving their confidence and
abilities with SSI teaching. Having high confidence in their abilities to plan and facilitate SSI
lessons influences their willingness to take risks in the classroom and teach challenging, rigorous
science lessons, such as SSI (Bandura, 1994). Providing opportunities for preservice teachers to
teach in a real classroom and have positive teaching experiences have been shown to influence
the decisions they make as new elementary teachers (e.g. Fletcher & Luft, 2011). With
elementary science teaching lacking rigorous science instruction that improves the development
of scientifically literate citizens, despite evidence that children are capable of learning
challenging instruction (Roth, 2014), this implication concerning SSI instruction becomes an
important consideration in elementary preservice teacher preparation.
The challenges these preservice teachers faced while navigating their internship
classrooms were influential in their overall experiences teaching SSI and illustrate an important
consideration when working with future teachers. To help preservice teachers navigate obstacles
with teaching SSI that may occur with collaborating teachers, science teacher educators should
consider including collaborating teachers in the professional learning experiences, such as
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inviting them to be participants in the CoP. While including collaborating teachers in the
learning experiences presented to preservice teachers may create new barriers, doing so has been
found to be a successful way to promote a shared understanding between collaborating teachers
and preservice teachers (Gunckel & Wood, 2015).
The influential roles of collaborating teachers, students, and allocated time to teach
science are key considerations for how science teacher educators approach the facilitation of
professional learning experiences with SSI for preservice teachers. Since SSI is a generally
unfamiliar practice in the elementary context, the findings associated with collaborating teachers
illustrate the importance of helping stakeholders, including administration, become familiar with
SSI. A consideration for how to approach improving administrators and collaborating teachers’
familiarity concerning SSI is to include them in the CoP meetings or to offer a separate CoP
meeting, either face-to-face or virtually, to support the collaborating teachers’ understanding of
the work in which their preservice teacher interns are engaging. The valuable role the CoP
played in supporting these preservice teachers and strengthening a positive experience with SSI
has implications for professional development regarding SSI in elementary preservice teacher
education as well as collaborating teacher development. This study illustrates the importance of a
supportive environment while preservice teachers are learning new strategies. Additionally, the
preservice teacher identified influences of students’ reception to the multiple instructional
aspects of SSI informs how to move forward with preparing preservice teachers to facilitate
those aspects of SSI to ensure student success. More specifically, findings associated with what
these preservice teachers identified as influential to their participation in the CoP meetings could
be used as predictors of what might occur in future, similar studies, informing the methods of
approaching SSI instruction in preservice teachers’ internship classrooms.
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Findings from this study associated with observed aspects of the SSI framework highlight
NOS as most frequently observed. Within aspects of NOS, the facilitation that science is based
on empirical evidence and science is subjective were most common. While SSI is identified as
venue for understanding how science is socially and culturally embedded (e.g. Karisan &
Zeidler, 2017), participants in the current study do not explicitly address this with their students.
Explicit, reflective NOS instruction is recognized as the most effective approach to improving
students’ views of NOS (Lederman & Lederman, 2014), and with the more implicit approach to
the social and cultural embeddedness of science through SSI in this study, it is unsure if the
elementary students in these participants’ classrooms gained an understanding of this particular
aspect. Implications from this acknowledgement supports the need for more systemic and
targeted attention to developing elementary preservice teachers’ NOS knowledge and
pedagogical approaches to specific aspects of NOS (Lederman & Lederman, 2019).
The positive influence SSI had on these preservice teachers instructional experiences has
implications for how teacher educators can utilize SSI to improve elementary preservice teachers
abilities to facilitate science instruction that is challenging and connected to the real world,
which are significant components of scientific literacy skills (Roberts & Bybee, 2014). These
participants recognized how teaching SSI helps students overcome their fear of participating in
rigorous instruction and how including the issue at the beginning of the lesson fosters student
interest in scientific content. These particular findings have implications for how to prepare
preservice teachers to enhance student engagement in science content and beneficial procedures
when facilitating SSI.
These findings associated with enacting SSI lessons have implications for decisions made
regarding any training delivered by researchers and science teacher educators focused on
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preparing elementary teachers to enact SSI. Specifically, ensuring participants have a sufficient
amount of time engaged in professional learning experiences concerning SSI, as well as
sufficient time to practice enacting SSI and reflect on those experiences, is important when
aiming for successful integration of instructional aspects of SSI. Accomplishing this would
require a longer time frame for the study to allow for a slower pace of learning, and possibly
more time in the field to practice individual aspects of SSI prior to planning and facilitating SSI
lessons that incorporated the entire SSI framework.
Suggestions for Future Research
The current study only begins to provide an understanding of elementary preservice
teachers’ experiences facilitating SSI, and additional research is needed to further our current
understandings. Additional case study research that explores the experiences of elementary
preservice teachers as they teach SSI will increase the overall sample size of participants and
possibly reveal additional findings that were not included in this study. Increasing the overall
sample size within the science education research community would increase the inferences we
could make about what elementary preservice teachers need in order to successfully enact SSI
during their internships. An extension of this future research would be to explore the experiences
of elementary preservice teachers completing internships within various school settings, such as
charter schools or religious private schools, because those experiences may provide different
results and inform how science teacher educators could best prepare elementary preservice
teachers within those school contexts for SSI instruction.
Another suggestion for future research would be conducting a longitudinal case study of
elementary preservice teachers’ facilitation of SSI as they matriculated into their first years of
elementary teaching. In the present study participants encountered obstacles they would not have
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had if they were in their own classrooms with full autonomy. Researching what occurs once
preservice teachers left their preparation program and had autonomy to make instructional
decisions to include SSI in their science teaching would illustrate what this study cannot: how
influential teaching SSI during final internship is to influencing elementary science teaching
during the first three years of teaching.
A final consideration for future research focuses on how elementary preservice teachers
recognize their students’ growth regarding understanding and applying aspects of SSI. While
each of these preservice teachers incorporated summative assessments to determine their
students’ application of the science content regarding the issue, there was a lack of formative
assessments concerning specific aspects of SSI (e.g. students’ abilities to consider morals and
ethics concerning the issue or formatively assessing students’ argumentation skills). When
conducting additional research into the development of elementary preservice teachers’ planning
and facilitation of SSI lessons, more attention should be given to formative assessment skills so
preservice teachers are able to engage in evidence-based reflections regarding their effectiveness
of enacting aspects of SSI.
Summary
Former literature on SSI has focused on the secondary context (e.g. Borgerding &
Dagistan, 2018; Kılınç et. al., 2013; Lindahl, Folkesson, & Zeidler, 2019), informal context with
elementary (e.g. Burek & Zeidler, 2015), or practitioner based elementary (Kahn & Hartman,
2018). Previous literature emphasizing elementary preservice teachers has not explored their
enactment of SSI in the classroom, but has examined their ways of thinking about SSI (e.g.
Çalik, Turan, & Coll, 2014), the development of their SSI skills (e.g. Cook & Buck, 2013), or
their ability to plan SSI lessons without enacting them (e.g. Forbes & Davis, 2008). With a
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limited amount of empirical evidence regarding elementary preservice teachers instruction with
SSI, this study contributes to a growing body of literature and understanding regarding
elementary preservice teacher development with SSI, as well as SSI within the elementary
context. From the evidence in this study, I argue that elementary preservice teachers should be
prepared to facilitate SSI and that SSI can be taught in the elementary classroom by preservice
teachers.
The experiences of these elementary preservice teachers were, overall, positive, as there
is evidence for improved confidence with science instruction and successfully finding ways to
improve student engagement. The challenges experienced by these preservice teachers were
often due to the context of the classroom and intersected with each other. For example,
participants’ frustrations with allocated science time was often something that influenced student
engagement and behavior. With Katie this intersection occurred due to science scheduled at the
end of the day and her kindergarten students having a difficult time remaining focused. For
Farrah, having her science block interrupted by lunch time caused challenges with transitioning
her first grade students and helping them settle down so they can focus on science content.
Time to teach science did not only intersect with student influences, but also with
influences from the collaborating teachers. Examples mentioned in the findings include Sofia
becoming frustrated with her collaborating teacher for reducing the amount of science instruction
so she could read the class a story, or Faith having a reduced amount of time to teach science
because her collaborating teacher intended to focus on standardized test preparation. When these
intersections of challenges occurred, the participants found ways to work around them and
continue their development with facilitating aspects of SSI, such as Sofia teaching perspective

219

taking during her guided reading time, or Farrah sharing her incorporation of SSI during social
studies.
These participants’ reference positive experiences that stemmed from their participation
in the CoP, illustrating how beneficial having a supportive environment of peers, and access to
SSI resources was on their experiences teaching SSI in the classroom. Understanding these
participants’ experiences, both positive and negative, helps move the field of science teacher
education forward because we are able to take these experiences into consideration as we
continue preparing elementary preservice teachers to facilitate SSI.
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APPENDIX A: COLLABORATING TEACHER/FINAL INTERN GUIDELINES

Research confirms the importance and impactful role of the classroom-based collaborating teachers on
the development of future teachers. Unquestionably, the Collaborating Teacher is the individual most
influential on the intern and on his/her teaching in the first years in the profession. Interestingly,
research also demonstrates that CT also experience changes and growth in their own practice as a result
of working with interns. Hopefully, your experience as a CT for an intern will be mutually positive and
beneficial for both you and the intern. It is our desire that student learning is enhanced as a result of
having an intern working in your classroom. When CT and intern work as a team, students will hopefully
yield greater achievement and learning.

CO-TEACHING:
Rather than just taking turns in teaching, we envision the final internship as a team approach with CT
and intern alternating in their roles throughout the semester as the intern gains more skill and
experience. Sometimes the intern will be leading the class in a lesson or activity with the CT assisting or
working with small groups, and other times the roles will be reversed. Collaborating teacher and intern
work in a co-teaching relationship. It is essential, therefore, that the intern be introduced to students as
another teacher in the classroom rather than a student learning to be a teacher.
· During the semester, the mentor and intern will work as partners in the classroom. Early in
the semester, the CT will begin as the lead partner and as the semester progresses, the mentor
and intern should be true partners, sharing leadership responsibilities so that some days or
weeks the intern is the lead partner and some days the mentor the lead partner. CTs also
provide progress monitoring information and feedback at the mid-point and end of each
internship phase and facilitate the intern’s implementation of course tasks within the
classroom.
· It is important for the intern to have some times of independent responsibility but the days
when a CT turns the classroom completely over to an intern for 6-10 weeks are, for the most
part, gone. As such, collaboration through co-teaching is likely to be the most effective way to
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reach and teach all children. The CT, intern and university supervisor should determine the
amount of independent time needed for the intern to balance the intern’s need to develop skill
and confidence with the children’s need to have as much intensive instruction as possible.

·

·
·
·

·

CO-TEACHING MODELS
Here are some “Models for Consideration” when looking at how the team of intern and Collaborating
Teacher work in the classroom and with students:
Station Teaching - If order of instruction is not critical, divide students into two heterogeneous groups
with each teacher teaching a different portion of the content; allows for smaller teacher pupil
ratio and the opportunity for completing independent work assignments or participating in peer
tutoring
Parallel teaching - Divide class into two groups while each teacher teaches the same content to half
of the class. The purpose is to lower pupil teacher ratio.
Team teaching - Teaching the class as a team. The two teachers share instruction…alternating the
lead teacher position.
One teacher teaches, one observes- One teacher teaches, the other assists and gathers observational
data on students to share with the lead instructor following the lesson as part of a debriefing
and future lesson planning activity
One teacher teaches, one assists· One teacher gives an overview of the content to be presented while the second teacher
visually supplements the presentation
· One teacher presents basic information; the second teacher paraphrases, clarifies, and
monitors student learning
· One teacher reviews basic content of some lesson while the other provides additional
review for students who require additional work on specific components of the curriculum
· One teacher monitors the large group taking a quiz; the other waits for student to bring
their quiz to them for immediate feedback
· One teacher presents basic information; the other educator develops and asks questions
designed to move student to higher-order thinking
Table of Suggested Co-Teaching Strategies & Examples

Co-Teaching
Strategies

Definition/Example

One Teach,
One Observe

One teacher has primary responsibility while the other gathers specific observational
information on students or the
(instructing) teacher. The key to this strategy is to focus the observation – where the
teacher doing the observation is
observing specific behaviors.
Example: One teacher can observe students for their understanding of directions while the
other leads.
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One Teach,
One Assist

An extension of One Teach, One Observe. One teacher has primary instructional
responsibility while the other assists
students with their work, monitors behaviors, or corrects assignments.
Example: While one teacher has the instructional lead, the person assisting can be the
“voice” for the students when
they don’t understand or are having difficulties.

Station
Teaching

The co-teaching pair divides the instructional content into parts – Each teacher instructs
one of the groups, groups then r
otate or spend a designated amount of time at each station – often an independent station
will be used along with the
teacher led stations.
Example: One teacher might lead a station where the students play a money math game
and the other teacher could
have a mock store where the students purchase items and make change.

Parallel
Teaching

Each teacher instructs half the students. The two teachers are addressing the same
instructional material and presenting
the material using the same teaching strategy. The greatest benefit to this approach is the
reduction of student to teacher ratio.
Example: Both teachers are leading a question and answer discussion on specific current
events and the impact they
have on our economy.

Supplemental
Teaching

This strategy allows one teacher to work with students at their expected grade level, while
the other teacher works with
those students who need the information and/or materials re-taught, extended or
remediated.
Example: One teacher may work with students who need re-teaching of a concept while the
other teacher works with the
rest of the students on enrichment.

Alternative
(Differentiated
)

Alternative teaching strategies provide two different approaches to teaching the same
information. The learning outcome is the same for all students however the avenue for
getting there is different.
Example: One instructor may lead a group in predicting prior to reading by looking at the
cover of the book and the
illustrations, etc. The other instructor accomplishes the same outcome but with his/her
group, the students predict by
connecting the items pulled out of the bag with the story.

Team Teaching

Well planned, team-taught lessons, exhibit an invisible flow of instruction with no
prescribed division of authority. Using a team teaching strategy, both teachers are actively
involved in the lesson. From a students’ perspective, there is no clearly
defined leader – as both teachers share the instruction, are free to interject information,
and available to assist students and
answer questions. Example: Both instructors can share the reading of a story or text so that
the students are hearing
two voices.
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Suggestions for Co-Teaching & Taking the Lead
First Two Weeks of the Semester :
Expectations:
-Take the lead on classroom management routines such as: walking students to lunch and specials;
lining students up, getting students attention, transition cues, passing out materials, etc. If the intern is
new to the classroom, he/she should be learning student names and getting to know students.
-Engage in read alouds.
-Intern should set up a daily lesson planning book/system.
-Learn student names.
-Intern should build their understanding of the content being taught during the first few weeks through
studying teacher resources, being attentive and participatory in planning meetings, and asking CT
questions so they are able to answer student questions and explain content to students, and so they are
able to take the lead in teaching.
-After assisting during certain daily tasks such as word work, an Rti group, etc. the intern may begin to
take the lead in teaching these portions of the day.
Co-teaching Examples:
Often the co-teaching model will be one teach, one drift/assist. The intern is walking around answering
questions, helping with classroom management, and observing the routines of the classroom. Even if
the intern may take the lead in teaching an Rti group or word work, the CT will most likely still take the
lead in planning, however, the intern should keep daily plans based on what the CT has planned.
Weeks 3-7: Up to Midterm
Expectations (added on to previous expectations):
*The intern has had the opportunity to take the lead in planning and teaching within at least two subject
areas. For departmentalized classrooms, the intern has taken the lead in planning for at least one of the
groups.
*The intern is responsible for taking the lead in planning and instruction for a small group (i.e. Rti;
guided reading, etc.).
*The intern begins to support the CT in collecting assessment data and talking about how this data
influences planning for instruction.
*The intern begins to actively participate and contribute to grade level meetings.
Co-teaching Examples:
One strategy some CTs use is having the intern gain experience in one content area (either where they
feel strongest or perhaps they feel least comfortable teaching) and then each 1-2 weeks adding on
another content area. This progression may begin with the intern assisting/drifting while the CT takes
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the lead to moving toward parallel teaching. This co-teaching model allows for the CT to continue to
lead in planning, but that the class is divided into two smaller groups where the CT can take the lead in
teaching one and the intern the other group. However, the lesson is the same for each group.
If the class is departmentalized, the CT may take the lead in teaching a lesson for the first rotation while
the intern assists/drifts and then pulls a small group. Then during the second rotation, the intern can
take the lead in teaching. During this time, the intern should begin to learn about various ways to
collect assessment data in the classroom and discuss data with the CT and how this will be used in
planning instruction.
From Midterm to end of semester:
Expectations (added on to previous expectations):
*The intern has taken the lead in planning all subject areas.
*The intern has taken the lead in planning and teaching full days.
*The intern has taken the lead on using formative assessment data collected during one lesson to
differentiate subsequent lessons. The intern has used diagnostic, formative, and summative data in
lesson planning.
*The intern has taken the lead on a way to communicate with parents (newsletter; letter home; flyer;
phone call, etc.)
*The intern has collaborated with CT during parent conferences.
Co-teaching Examples:
The intern is taking more of a lead in planning. The CT is still engaging in co-teaching--but now the intern
may take the lead on teaching, while the CT assists/drifts or the intern takes the lead in planning for
parallel teaching where the CT teaches the same lesson to a smaller group. The intern may take the lead
in planning to teach a majority of students while the CT takes a smaller group to enrich or reteach. The
CT and intern may co-plan and team teach a lesson. In addition, the CT and intern may co-plan a lesson
that utilizes station teaching where the CT leads a station, the intern leads another station, and the
other students work independently. During this time the intern should start to take the lead on
collecting and analyzing data collected during lessons to differentiate instruction. For example, after
teaching a mathematics lesson on Tuesday, looking across student work samples and making
recommendations about instruction for Wednesday--including student grouping, example problems,
etc. The intern continues to take the lead in planning and teaching across subjects. During this time it
would be good for the intern to build up to taking the lead on planning an entire day. The intern needs
to continue to gain comfort and confidence in using assessment data to make instructional decisions.
Toward the end of the semester, the lead for planning may start to move back to the CT as the intern is
finishing up the semester.
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Communication Between Intern and Collaborating Teacher
Communication between intern and mentor teacher is a critically important component of the
internship experience. Communication needs to be comfortable and professional. Forming a personal
friendship too early can inhibit the effectiveness of the experience. Communications can take a variety
of forms including. Here are some ideas to consider:
1) Journal - daily journal where intern and mentor teacher record information,
questions, important events, and offer feedback.
2) Regular Meeting Day – schedule one afternoon a week to meet for the
purpose of discussing the internship, the progress being made by the intern,
intern asking mentor teacher questions and mentor teacher offering
feedback. This is time just to focus on the internship.
3) Daily Emailing – everyday the mentor teacher initiates an email to the
intern to clarify expectations, make sure everyone is on the same page, etc.
4) Shared Documents – these can be electronic documents including lesson plans
Lesson Planning:
The intern should keep daily lesson plans. The format for these daily lesson plans should occur in
collaboration with the collaborating teacher. Gradually, over the semester the intern should begin to
take the lead in daily lesson planning. This may occur with certain subject areas first. Please devise a
timeline for when you expect to see lesson plans from the intern before teaching.
Taking the Lead in Co-Planning
● Locate/create lesson resources
● Content research
● Complete a rough draft of lesson plan
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APPENDIX B: COLLEGE OF EDUCATION
UNDERGRADUATE DEPARTMENTAL COURSE SYLLABUS
Spring 2018
“The College of Education is dedicated to the ideals of Collaboration, Academic Excellence, Research, and
Ethical Practice (CARE). These are key tenets in the Conceptual Framework of the College of
Education. Competence in these ideals will provide candidates in educator preparation programs with skills,
knowledge, and dispositions to be successful in the schools of today and tomorrow.”
Course Prefix and Number:

SCE 4310

Credit Hours: 3

Course Title: Teaching Elementary (K-5) School Science
Course Prerequisites (if any): None
Instructor: Mrs. Melanie Kinskey
Email: melanieweitz@mail.usf.edu
Office: EDU 202W

Meeting day: Thursday
Class Meeting Time: 5:00 – 7:45pm
Class meeting location: EDU 314

Course Description:
The purpose of this course is to prepare preservice elementary teachers (grades K-5) to: understand general features
of social, emotional and cognitive child development related to learning science; enhance subject matter knowledge
by exposing students to a selection of science concepts commonly taught (and often misunderstood) in the
elementary classroom; enable students to develop their own pedagogical knowledge, i.e., knowledge of how to teach
science, plan lessons; select strategies and activities, organize the classroom, link science to other areas of the
curriculum, assess learning, develop questioning skills, etc.; provide students with opportunities to teach and
observe science in action using the above knowledge bases; consider the nature of science; and encourage reflective
practice.
Attendance Policy: Students are expected to attend all scheduled class sessions. However, due to circumstances
beyond your control (ex: illness) or within your control (ex: out of town trip) you may be absent during the semester
at some point. All students are allotted one absence (without regard to reason) without penalty. Each additional
absence beyond that one will result in a deduction of 10 points from your grade. Excused absences will not
result in a deduction of 10 points with proper documentation provided within one week (7 days) of the missed class.
Documentation must be dated before or on the date of missed class. (for example, doctor’s notes dated the day after
the missed class will not be accepted as documentation). In addition, tardiness or early dismissals will be
documented. Arriving late or leaving early may be counted as an absence. As a courtesy to your instructor and your
classmates, please let me know when you will be out of class so that accommodations in group structure, etc. can be
made. If absent, it is your responsibility to ensure any assignments due are turned in, and to find out what tasks you
need to complete. Please note that given the hands-on nature of our course, many in-class activities cannot be "made
up."
Late Work: As this course is intended to support the continuous development of professional learning, timely
submission of assignments is a requirement in order to demonstrate conceptual understanding and generation of
teacher knowledge over time. As such, all late assignments will not be accepted and will receive no credit.

250

Field-based courses statement This course is a field based course. If you intend to withdraw from this course after
the drop/add date, you should inform your instructor before doing so as it may impact your ability to gain placement
in a future term.
This course requires fingerprinting. You will be informed via email by Student Academic Services regarding your
need to fingerprint. Any questions/concerns regarding fingerprinting should be directed to Dianne Wood at
wood@usf.edu
Course Objectives:
You will participate in several long and short-term inquiry based science experiences. These, along with readings
and other assignments, will provide the base for our discussions of ways to teach science with children. Through
these experiences, you will construct your own approaches for teaching children science, and develop plans for
doing so. In the spirit of inquiry-based science education, multiple methods will be included throughout the course.
These will include, but not be limited to: direct instruction, guided discovery, inquiry-based projects, group
discussions, and small group activities.
Course Goals (student learning outcomes):
The specific goals for the semester are that students will be able to:
• Demonstrate understanding of the central concepts (content), tools of inquiry (process skills), and structure
of science (the nature of science) appropriate to teaching at the K-6 level [*FEAP 3.b, 3.c. **FLC 22.2,
23.4, 24.10, 25.1, 25.2, 25.4, 25.5, 26.1. ***ACEI 2.2, 3.1. ****USF CF 2, 3]
•

Demonstrate understanding of the social, intellectual, and personal development of students and recognize
the diverse needs, interests, and abilities of students in regard to science at the K-6 level [FEAP 1.b, 2.b,
2.g, 2.h, 2.i, 3.h, 4.d. FLC 1.9. ACEI 1.0, 3.1, 3.2. USF CF 5, 6]

•

Demonstrate knowledge of and ability to critically evaluate and utilize contemporary science standards and
curriculum materials for science education [FEAPs 1.a, 1.d, 4.b, 5.f. FLC 4.6. ACEI 3.1 USF CF 4]

•

Demonstrate knowledge of and ability to plan and implement a variety of instructional strategies and
assessment techniques for teaching science inquiry through hands-on, minds-on activities that foster
scientific “habits of mind” and promote scientific literacy [FEAPs 1.c, 1.f, 2.i, 3.a, 3.b, 3.e, 3.f, 3.g, 4.a, 4.c.
FLC 1.5, 1.10, 3.5, 4.1, 4.2, 4.3, 5.2, 27.1, 27.2, 27.3. ACEI 2.2, 3.1, 4.0. USF CF 2, 4]

•

Demonstrate the capacity to create a positive environment that encourages science learning by modeling
the attitudes and dispositions of scientific inquiry [FEAPs 2.a, 2.c, 2.f, 2.h, 3.i. ACEI 3.3, 3.4, 3.5. FLC 5.2]

The following outline of content is tentative and subject to change. A completed schedule along with course
readings will be available on Canvas.
Week and Date
Topic
1 - Jan. 11
Course syllabus/overview
Science Note-booking
2 – Jan. 18
Nature of Science
Myths of Science
Science Stereotypes
3- Jan.25
Nature of Science
Science Standards
4- Feb. 1
Nature of science
Science Standards
5 – Feb. 8
Inquiry Based Learning – Long Term Investigations
6 – Feb. 15
Inquiry Based Learning – 5E model
7- Feb. 22
Argumentation in Science
Socioscientific Instruction (SSI)
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8 - Mar. 1
9- Mar. 8
Mar. 15
10- Mar. 22
11- Mar. 29
12- Apr. 5
13- Apr. 12
14 - Apr. 19
15 - Apr. 26

Online Module (no face-to-face class)
Technology in the classroom
Argumentation in Science
Socioscientific Instruction (SSI)
Spring Break: No class
Interdisciplinary Science: ELA in the classroom (SSI)
Interdisciplinary science: STEM & Engineering Design (SSI)
Questioning and Critical Thinking in Science (SSI)
Science classroom environment: Mindsets in science (SSI)
Authentic Science Fair / Long term investigation presentations
No class – “reading day”

Evaluation of Student Outcomes:
Your overall grade in the course will be based on a combination of assessments occurring throughout the semester.
Many of these are long-term projects and are designed to allow you to complete them in phases to make them more
manageable tasks. Detailed assignment sheets are provided in Canvas, along with rubrics that outline the evaluation
criteria.
Assignment
Weekly Reading Quizzes
Science Autobiography
YCVS Analysis paper
Science Teaching Assignments with reflections**
Inquiry Science fair / LTI project
Informal Science experience reflection
Attendance/Participation
*Note: assignments and point values are subject to change.
**Chalk and Wire critical task

Points
Varies – 1 point per question
25 points
25 points
50 points
Chalk and Wire is on a 5 point rubric
30 points
15 points
140 points

Assignment Descriptions
Inquiry Science Fair / LTI Project
On your own, you will complete an inquiry/science fair project. This project should be a long-term investigation
and conducted throughout the course of the semester. At the end of the semester, you will present your findings in
the form of a poster.
Part 1: Evidence - Photos, data, diagrams, etc. should be collected as you conduct your investigation. Evidence
should be presented with your poster.
Part 2: Poster - your poster will be completed on powerpoint as one slide. This is how posters are created before
they are printed for educational conferences. You will need your computer to display your poster the day of our
authentic science fair (you are not expected to print this).
Part 3: Presentation - You will present to your peers in a conference style model on the last day of class. Be
prepared with your data notebook, photos, and anything else you feel pertinent to your presentation. Your poster
must be complete and you must have your computer (or make arrangements with me ahead of time for an alternative
presentation mode). It is your responsibility to ensure you have a way to present your poster.
Part45: Reflection (to be submitted on Canvas Discussion Board) - This is the only component submitted in a word
document on Canvas. Answer the following questions in your reflection: What is your biggest takeaway after
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completing this project? How will you conduct science fair projects in your future classroom (give a plan)? Did you
enjoy this (explain why or why not)?
Science Autobiography
For this assignment, you will reflect on your past experiences and how those experiences contribute to your
understanding of science teaching and learning. You are expected to address your personal experiences from K-12
schooling with science, your thoughts about what science is, and how you think science should be taught.
Young Children’s Views of Science (YCVS) Recorded Interview and Analysis
While in your field experience, you will administer the YCVS questionnaire to a small group of 4 -5 students. You
will utilize the protocol provided to you on Canvas – note that this protocol suggests completing your interview in
two separate 30 minute segments, so plan accordingly. You will be expected to record your small group interview.
Upon completing the interview (outside of your field experience) you will follow the instructions provided with the
protocol to analyze the responses. You will then write a minimum 500 word paper describing your experience and
findings based on your analysis. In this paper you will be expected to include the following:
The Interview
1.

Describe the setting the interview took place.

2.

Describe the students you interviewed (age, grade, gender, SES, IEP, race, etc.).

Findings
3.

Based on the guidelines listed in the protocol, what conclusions can you draw about the
understandings of scientific inquiry?

students’

4.

Based on the guidelines listed in the protocol, what conclusions can you draw about the students’
understandings of each of the aspects of nature of science?

Implications for practice
5.

What did you learn about your students, scientific inquiry, and nature of science from this experience?

6.

Why might you use this in your classroom?

7.

How might you use this in your classroom?

*Science Teaching Assignments
This critical task will help you demonstrate your ability to both teach and write science lessons. Throughout the
semester you will write and facilitate 2 science lessons. You will embed the nature of science into each of your
lessons. After facilitating each lesson, you will be required to include a reflection essay. Details will be available on
Canvas.
* Indicates a critical assignment

Chalk & Wire: All tasks designated as critical must be completed with a score of 3 or above on each criterion in
order to pass the course. An assignment that receives a score of below 3 on any criterion must be resubmitted until a
score of 3 or better is achieved and that score will be entered into the Assignment E-portfolio system. However, the
original grade on the assignment will be the score used to compute the final grade for the course. All revisions must
be completed before the last class meeting. A Chalk&Wire e-portfolio account may be purchased at the USF
Bookstore.
Grading Criteria:
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Your work will be graded based on mastery of the course objectives, rather than against the performance of your
peers, therefore, grades are criterion-referenced rather than norm-referenced (curved). The grading scale is as
follows:
A+
98-100

A
94-97

A90-93

B+
87-89

B
84-86

B80-83

C+
77-79

C
74-76

C70-73

D+
67-69

D
64-66

D60-63

F
Below 60

Textbook(s) and Readings:
Required course materials:
Keely, P. (2016). Science Formative Assessment (2nd ed.). Thousand Oaks, CA: Corwin.
Composition notebook. See description below.
Recommended course materials:
Wenham, M. & Ovens, P. (2010). Understanding Primary Science. (3rd ed). Chapman.
You are required to purchase a science notebook that will be used for SCE 4310 and in your elementary classroom
(do not plan to share a science notebook with your CT; you are required to have your own). Your notebook will be
used for recording your science experiences, your questions and new ideas, and other activities and concepts that
will be introduced and discussed in class. I encourage you to visit with your Collaborating Teacher about the type of
science notebook your elementary students will use during their science instruction. If possible, I suggest you
purchase a notebook to look similar to your students’.

UNIVERSITY POLICIES: Standard Policies
1. Final Examinations Policy - all final examinations are to be scheduled in accordance with the University's final
examination policy.
http://www.ugs.usf.edu/policy/FinalExams.pdf
2. General Attendance Policy
http://www.ugs.usf.edu/policy/GeneralAttendance.pdf
3. Early Notification Requirement for Observed Religious Days - Students who anticipate the necessity of being
absent from class due to the observation of a major religious observance must provide notice of the date(s) to the
instructor, in writing, at the beginning of the term.
o http://www.ugs.usf.edu/policy/ReligiousDays.pdf
4. Academic Integrity of Students
o http://www.ugs.usf.edu/policy/AcademicIntegrityOfStudents.pdf
5. Disruption of the Academic Process
o http://www.ugs.usf.edu/policy/DisruptionOfAcademicProcess.pdf
6. Gender-Based Crimes -Educators must report incidents of gender-based crimes including sexual assault, sexual
harassment, stalking, dating violence and domestic violence. If a student discloses in class, in papers, or to an
instructor, the instructor is required by law to report the disclosure. The Center for Victim Advocacy and Violence
Prevention (813-974-5757) is a confidential resource where you can talk about such situations and receive assistance
in confidence. Additional confidential resources on campus are: the Counseling Center (813-974- 2831) and Student
Health Services(813-974-2331).
7. Student Academic Grievance Procedures
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o http://www.ugs.usf.edu/policy/StudentAcademicGrievanceProcedures.pdf
8. Students with Disabilities - Students with disabilities are responsible for registering with Students with
Disabilities Services (SDS) in order to receive academic accommodations. SDS encourages students to notify
instructors of accommodation needs at least 5 business days prior to needing the accommodation. A letter from SDS
must accompany this request.
o See student responsibilities: http://www.sds.usf.edu
9. Turnitin Privacy Policy In order to comply with privacy laws, students are not required to include personal
identifying information, such as name, in the body of the document. Turnitin provides an originality report letting
the instructor know how much of the assignment is original. Please follow your instructor's instructions carefully
regarding what identifying information to include.
o How do I submit a Turnitin Assignment?
10. University Emergency Policy
In the event of an emergency, it may be necessary for USF to suspend normal operations. During this time,
USF may opt to continue delivery of instruction through methods that include but are not limited to:
Canvas, Elluminate, Skype, and email messaging and/or an alternate schedule. It's the responsibility of the
student to monitor Canvas site for each class for course specific communication, and the main USF,
College, and department websites, emails, and MoBull messages for important general information.
Academic Integrity:
Academic integrity is the pursuit of scholarly activity in an open, honest and responsible manner and includes a
commitment not to engage in or tolerate acts of falsification, misrepresentation or deception. Academic integrity is
a basic guiding principle for all academic activity and all members of the University community are expected to act in
accordance with this principle. Consistent with this expectation, the University's Code of Conduct states that all
students should act with personal integrity, respect other students' dignity, rights and property, and help create and
maintain an environment in which all can succeed through the fruits of their efforts.
Academic Dishonesty:
Plagiarism is defined as "literary theft" and consists of the unattributed quotation of the exact words of a published
text or the unattributed borrowing of original ideas by paraphrase from a published text. On written papers for
which the student employs information gathered from books, articles, or oral sources, each direct quotation, as well
as ideas and facts that are not generally known to the public-at-large, must be attributed to its author by means of
the appropriate citation procedure. Citations may be made in footnotes or within the body of the text. Plagiarism
also consists of passing off as one's own, segments or the total of another person's work.
Punishment for academic dishonesty will depend on the seriousness of the offense and may include receipt of an
"F" with a numerical value of zero on the item submitted, and the "F" shall be used to determine the final course
grade. It is the option of the instructor to assign the student a grade of "F" of "FF" (the latter indicating dishonesty)
in the course.
The University of South Florida has an account with an automated plagiarism detection service that allows
instructors to submit student assignments to be checked for plagiarism. I reserve the right to 1) request that
assignments be submitted to me as electronic files and 2) electronically submit to SafeAssignment.com, or 3) ask
students to submit their assignments to SafeAssignment.com through myUSF. Assignments are compared
automatically with a database of journal articles, web articles, and previously submitted papers. The instructor
receives a report showing exactly how a student's paper was plagiarized.
Check The OWL APA formatting guide for help with citations: https://owl.english.purdue.edu/owl/resource/560/01/.

What is Plagiarism? (from http://www.uflib.ufl.edu/msl/07b/studentplagiarism.html)

255

You probably understand plagiarism as stealing someone else's words as your own. In fact, there are many
different kinds of plagiarism. The top 4 types are:
•

•

•

•

Duplicating Publication
You cannot reuse/recycle your own paper/words for use in another assignment without explicit permission
from the instructor. This is plagiarism and it is possible to plagiarize yourself if you don't give credit to your
own work.
Stealing
This is exactly what it sounds like! If you take a sentence or a unique turn of phrase and pass it off as your
own, this is stealing. It is stealing even if you paraphrase the author’s words and don't cite your source.
Misquoting
When you quote another author in your own work, always be sure to quote exactly what was said. Never
change or misrepresent another's words to make your own argument stronger.
Insufficient Paraphrasing
Taking an author's words and changing them slightly, without quoting the actual text is plagiarism. If you
can't say at least two-thirds of the passage in your own words, put the author's text in quotes and
reference the source. Instructors can easily tell when this happens because everyone has their own style of
writing and seeing styles change throughout a document is a red flag that plagiarism has occurred.

Web Portal Information: Every newly enrolled USF student receives an official USF e-mail account that ends with
"mail.usf.edu." Every official USF correspondence to students will be sent to that account. For detailed information,
go to the Academic Computing website and select the link "Activating a Student E-mail Account.” Information about
the USF Web Portal can be found at: http://www.acomp.usf.edu/portal.htm.
ADA Statement: Students with disabilities are responsible for registering with Students with Disabilities Services
(SDS) in order to receive academic accommodations. SDS encourages students to notify instructors of
accommodation needs at least 5 business days prior to needing the accommodation. A letter from SDS must
accompany this request.
Gender-Based Crimes - Educators must report incidents of gender-based crimes including sexual assault, sexual
harassment, stalking, dating violence and domestic violence. If a student discloses in class, in papers, or to an
instructor, the instructor is required by law to report the disclosure. The Center for Victim Advocacy and Violence
Prevention (813-974-5757) is a confidential resource where you can talk about such situations and receive
assistance in confidence. Additional confidential resources on campus are: the Counseling Center (813-974-2831)
and Student Health Services(813-974-2331).
USF Policy on Religious Observances: Students who anticipate the necessity of being absent from class due to the
observation of a major religious observance must provide notice of the date(s) to the instructor, in writing, by the
second class meeting.
FERPA: The Family Educational Rights and Privacy Act is a Federal law designated to protect the privacy of a
student’s education records and academic work. The law applies to all schools and universities that receive funds
under an applicable program of the U.S. Department of Education and is applicable to students at USF as well as the
students in our partnering schools. All files, records, and academic work completed within this course are
considered educational records and are protected under FERPA. It is a student’s right to expect that any materials
you submit in this course will not include names or other identifying information. The exception will be only when
you have given written consent.
University Policies:
Standard Policies covering these and other areas can be found at:
http://www.grad.usf.edu/policies_Sect7_full.php#resp
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1.
2.
3.

Academic Integrity of Students
Disruption of the Academic Process
Student Academic Grievance Procedures

University Emergency Policy: In the event of an emergency, it may be necessary for USF to suspend normal
operations. During this time, USF may opt to continue delivery of instruction through methods that include but are
not limited to: Canvas, Elluminate, Skype, and email messaging and/or an alternate schedule. It's the responsibility of
the student to monitor Blackboard site for each class for course specific communication, and the main USF, College,
and department websites, emails, and MoBull messages for important general information
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APPENDIX C: RECRUITMENT EMAIL TO PARTICIPANTS
Greetings!
I hope you all had a wonderful break :). I am reaching out to share some information about
my dissertation study to see if anyone is interested in participating this semester. Below I
briefly describe the key details. If you decide to participate and later change your mind, you
are absolutely able to discontinue attending the community of practice meetings. I will
remind you of your ability to withdraw from the study throughout our time working
together, to make sure you remember you have the option if you begin to feel that it is not
helping you. I received very positive feedback from those who participated in my pilot, so I
have no doubt this will be a beneficial experience for those who volunteer :).
-------------------Who: If you are interested in improving your science teaching practice this is a great
opportunity to receive some professional learning in a small group/individual setting. All
grade level interns from K- 5 will benefit from this experience.
Why: Not only will you learn specific strategies for teaching science, but you will also collect
a series of resources you can use in your future classrooms. This project is mostly completed
in a small group called a community of practice, so you will work to improve your science
instruction with the support of your peers and myself. During community of practice
meetings, we will spend some time lesson planning, which will give you the opportunity to
begin your week with lessons already planned. We all know how valuable planning time is.
What: The study will specifically focus on developing your ability to facilitate
interdisciplinary, inquiry-based science instruction through incorporating aspects of the
socioscientific issues framework. The study will begin with a series of six community of
practice meetings which will last two hours each and meet once per week. The day of the
week will be determined by each of you, so it is not set yet, but will either take place after
school or on a weekend. The meeting will occur in a conference room on campus. Snacks are
always provided.
Each community of practice will be composed of 15 minutes of sharing, 45 minutes of
interacting with/experiencing the aspect from a K-5 perspective, and 1 hour of planning
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instruction to incorporate the aspect into your lessons for the following week. The goal is for
you to then incorporate only the one aspect during your instruction
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throughout the next 5 days in the classroom - which you will have support with. I will ask
you to reflect upon your experience with each aspect in an online journal which I will set up
for you. I will provide you with prompts and questions to consider as you reflect. The
reflection can be as short as a few sentences and as long as you want it to be. If you do not
incorporate the aspect on a certain day you would just state that and share why. These
journals will allow me to support you even more!
After engaging with each aspect of the framework, the final two community of practice
meetings will be time to plan multi-day science lessons that incorporate all aspects (if
possible) of the framework. The lesson could be in any format you wish (such as 5E, a
template I have created for this study, or the school-based lesson template), and will be based
on your current pacing guide, so it is no extra instruction for you, but simply working this
into what you will already teach.
Finally, I will schedule some times to come in and observe you teaching this lesson.
Following the lesson I will schedule a time to interview you about your experiences. On days
I do not observe, I will ask you to write a reflection in your journal about your experience
teaching science. After each community of practice member has facilitated your lesson, we
will meet one last time as a community of practice, to celebrate the completion of the study
and share feedback about your overall experience.
-----------If you have any questions about the study, please email me and I will be happy to go into
more detail or clarify anything that might not make sense. If you are interested just respond
to this email and I will schedule a time to come see you in your internship, answer any
questions in person, and introduce myself to your collaborating teacher. I’m very excited at
the possibility of working with you again. Thank you so much for considering.
Best wishes,
Melanie
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APPENDIX D: SSI FACILITATION SEMI-STRUCTURED INTERVIEW PROTOCOL
1.
2.
3.
4.
5.

Tell me about your experience with facilitating the SSI lesson today.
How the participant felt throughout the facilitation of the SSI lesson
Experience with planning the SSI lesson
How the participant felt while planning the SSI lesson
Reasons for specific instructional decisions that were made during both the planning and
facilitation of the lesson.
- SSI as a context for NOS
- Scientific discourse/argumentation
- Perspective taking/empathy
- Moral/ethical considerations
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APPENDIX E: REFLECTIVE DIARY QUESTIONS
For your journal entry, please include the following information:
Date:
SSI aspect:
As you reflect on your experience today, please respond to the following questions:
- Were you able to integrate the SSI aspect into your lesson today?
- Describe how you integrated it, or explain why you were unable to integrate it.
If you integrated it, please share the following:
- How were you feeling as you integrated it?
- Why were you feeling that way?
- How do you believe the students responded to the aspect?
- What evidence do you have for believing the students responded that way?
- Did anything memorable or out of the ordinary, occur during your science lesson today?
If so, what and why do you think this occurred?
- What did you enjoy or not enjoy about this SSI aspect in your lesson today?
- How did you assess your students’ understanding of the SSI aspect?
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APPENDIX F: OBSERVATION PROTOCOL
PST: ________________ Date: _______________ SSI_______________________________

Preservice teacher SSI
pedagogical skill

Notes

Facilitates explicit,
reflective NOS in
context of the SSI

Facilitates
argumentation/discourse
/ discussion

Demonstrates
objectivity regarding
SSI

Facilitates connections
between SSI and
science content

Encourages students to
engage in moral/ethical
considerations,
perspective taking,
and/or empathy
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APPENDIX G: CROSS-CASE ANALYSIS TABLES
RQ 1: How do elementary preservice teachers experience engaging with aspects of
socioscientific issues?
Pseudonym
Pseudonym
Pseudonym Pseudonym Pseudonym
CoP 1
CoP 2
CoP 3
CoP 4
CoP 5
CoP 6
CoP 7
(feedback)
Interview
day 1
Interview
day 5
RQ1a: How do elementary preservice teachers experience aspects of socioscientific issues
during community of practice meetings?
Pseudonym
Pseudonym
Pseudonym Pseudonym Pseudonym
CoP 1
CoP 2
(NOS)
CoP 3
(discourse)
CoP 4
CoP 5
CoP 6
CoP 7

RQ1b: How do elementary preservice teachers experience aspects of socioscientific issues
while enacting science lessons?
Pseudonym
Pseudonym
Pseudonym Pseudonym Pseudonym
CoP 1
CoP 2
CoP 3
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CoP 4
CoP 5
CoP 6
CoP 7
Reflective
Diary wk
1
Reflective
Diary wk
2
Reflective
diary wk 3
Reflective
diary wk 4
Interview
day 1
Interview
day 2
Interview
day 3
Interview
day 4
Interview
day 5
RQ2: What do elementary preservice teachers identify as important in terms of affecting their
instructional decision-making?
Pseudonym
Pseudonym
Pseudonym Pseudonym Pseudonym
CoP 1
CoP 2
CoP 3
CoP 4
CoP 5
CoP 6
CoP 7
Int.
day 1
Int.
day 2
Int.
day 3
Int.
day 4
Int.
day 5
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RQ3: Which aspects of socioscientific issues are observed as these elementary preservice
teachers facilitate socioscientific issues lessons?
Pseudonym
Pseudonym
Pseudonym
Pseudonym Pseudonym
Day 1
Day 2
Day 3
Day 4
Day 5
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APPENDIX H: IRB APPROVAL LETTER

1/28/2019
Melanie Kinksey
Teaching and
Learning
3450 Palencia Dr Apt 1216
Tampa, FL 33618
RE: Exempt Certification
IRB#: Pro00038858
Title: Exploring Elementary Preservice Teachers' Experiences as they Engage with the
Socioscientific Issues Framework
Dear M. Kinksey:
On 1/25/2019, the Institutional Review Board (IRB) determined that your research meets
criteria for exemption from the federal regulations as outlined by 45 CFR 46.104(d):
(2) Research that only includes interactions involving educational tests(cognitive,
diagnostic, aptitude, achievement), survey procedures, interview procedures, or
observation of public behavior (including visual or auditory recording) if at least one of
the following criteria is met:(i) The information obtained is recorded by the investigator in
such a manner that the identity of the human subjects cannot readily be ascertained,
directly or through identifiers linked to the subjects; (ii) Any disclosure of the human
subjects’ responses outside the research would not reasonably place the subjects at risk of
criminal or civil liability or be damaging to the subjects’ financial standing, employability,
educational advancement, or reputation; or (iii) The information obtained is recorded by
the investigator in such a manner that the identity of the human subjects can readily be
ascertained, directly or through identifiers linked to the subjects, and an IRB conducts a
limited IRB review to make the determination required by 45 CFR 46.111(a)(7).
As the principal investigator for this study, it is your responsibility to ensure that this
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research is conducted as outlined in your application and consistent with the ethical
principles outlined in the Belmont Report and with USF HRPP policies and procedures.
Please note, as per USF HRPP Policy, once the exempt determination is made, the application
is closed in ARC. This does not limit your ability to conduct the research. Any proposed or
anticipated changes to the study design that was previously declared exempt from IRB
oversight must be submitted to the IRB as a new study prior to initiation of the change.
However, administrative changes, including changes in research personnel, do not warrant an
Amendment or new application.
We appreciate your dedication to the ethical conduct of human subjects research at the
University of South Florida and your continued commitment to human research protections. If
you have any questions regarding this matter, please call 813-974-5638.
Sincerely,

Melissa Sloan, PhD, Vice Chairperson USF Institutional Review Board
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